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« Tux ravages of the disease, or complication of diseases, which has been 
Object of the compilation,  CeVastating tho silkworm-rearing countries of Europe, 

4 P "and the practical remedy for which, notwithstanding 

M. Pasteu’s researches, does not, as yet, seem to have been discovored, have 
naturally roused attention to the possibility of-rearing healthy broods in regions 
hitherto untried, or of extending the productive powers of silk-producing 
countries still unaffected by the taint. In furtherance of these objects, the. 
Silk Supply Association was formed in England; and India was the quarter 
to which the Association first tuned. The advantage of a further develop- 
ment of the silk industry in provinces where it already exists, or of its oxtension 

* to other provinces where it is not yet established, wag obvious, and Government 
expressed its willingness to do what might be possible. Tho first thing needful 
secmed to be to collect such information as was attainable in regard to past attempts 
to foster sericultaure in India, the degree of their succoss, if successful,.and the 
causes of their failure, ifthe reverse ; togethor with materials for a goneral review of 

the present position of all industries connected with silk in India. 
2, Accordingly, all available records havo beon got together, and a 
ics oe othe aawattiea in circular was addyessed to Local Governments and Admi- 
atin NS nistrations, in which the following points were noted as 
those on which information was desired :— 
© Places whore silk culiuve has been pursued, with particulars of climate ; 

Bxtont of lend under eullivation in mulberry, or other food for silkworms ; 

Quantity of sille produced ; 

Quality and price of ditto ; 

Kinds of silkworms kept, with thoir scientifie names ; 

Method of rearing the worms; 

Method of reeling the sill adopted ; 

Partioulars as to extent of European onterprise ; 

Amount of sille woven on. the spot, and nature of fabrics ; 

Quantity and. value of sill exported (1) by sea, (2) by Jand ; 

Full particulars of any attompts or oxperiments made during the past 80 years, or 

«by private persons, with a view to improve or extond the culture; 

Opinions of qualified persons, official sad, non-official (whether in rogard to stock of 
worms, their food, mode of rearing, manipulation of sill, or on any other point), 
and improvements recommended,” 

8. Replies, of more or less value,* have beon received to this call, and from 

+ ‘Matias obtained thom and such other records as could be obtained from 
: any quarter, the following account has been compiled. 
4. Tho plan followed has been to take cach province in succession, and 
. ., dace, as far as the materials would allow, tho efforts 
pratt? “lowed in compiling made by the Buitish Government to encourage and 
; improve the manufacture of silk within its limits, 

Tn tracing the history of these efforts, opportunity has been taken to cite 
the opinions of the atithorities consulted, and to give a general view of the 
indusizy in ils present state, as well as of any changes which it may havo 
undergoue within the last 80 or 40 yoars. In all those aspects, I cannot but 
admit that the narrative is very imperfoct, but I have, for the most part, had 
to deal with very imperfect materials. 

As it was desixvable to bring together the information from various pro- 
vinces about the habits of the tusser and other non-domesticated silk-produceys, 
I have donc this in a separate chapter, instead of distributing the information 
province by province, On this subject, Cyber Hutton’s monograph will be 
referred to. I have reproduced it entive, in the form of an Appendix. 

8. But before proceeding io tho more detailed account of the progress of 

Brief sketch of gonaai Silk culture in India, a slight sketch of the sproad of 
spread of silk oulbue, this industry throughout the world may not be out of 
place. The introduction to M. Léon de Rosny’s translation of the Japanose 

* L wish pele) to acknowledge tho complotonogs of the information suppliod by the Govornmont of 


Madyns. In the 8rd Sectlon T havo reproduced, with a fow slight additions and a fow as slight omissions, the 
oxcallont summary prepared by tho Madras Board of Rovenno, nud forwarded by the Local Government, 
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treatise of Sirakawa, of Sendai, on silkworm breeding in Japan, contains an 
interesting sketch of tho spread of sericulture in Asia. For other countries I have 
had to trust to such scattered notices as wore attainable, and I fear the account 
may not be altogether accurate; it does not pretend to be exhaustive, 


6. There scems to be no doubt that China is the country where the product 
Ghina the eiadlo of the silk Of the silkworm was first used as a matorial for textile 
wou, fabrics, and that the industry has gradually radiated from 
China as a centro, till it covers, at the present day, anumber of very widely 
distributed areas of very diverse climatic conditions. The Chinese historians 
carry back the cultivation of the mulberry and the breeding of silkworms to 
the period of myths. If they ave to be believed, the art of silk reeling was known 
_in China in the time of Fotth-hi, a century before the date usually assigned 
to the biblical deluge, and the Empress Si-ling-chi, wife of the celebrated 
Hoang-ti (2602 years before the Christian era) did not disdain to share in the 
labours attending the care of the insect, as well as in those of the loom, the 
invention of which scems to be atiributed to her, and to have raised her to 
the position of a tutelary genius, with special altars of hor own, But whatever 
the precise date of the discovery, it appears there can be no question of the very 
high antiquity of the knowledge of the worm and its product in China, A 
series of imperial cdicts, and a voluminous literature of practical treatises, 
testify to the importance of the industry and the care that was taken to foster 
an art which was considered, according to M. de Rosny, ‘best fitted to promote 
the morality of the people and extinguish pauperism in the Empire.’ The 
original cradle of sericulture in China, if we are to depond on the mea re- 
speetable authority’ of the Sacred Book of the annals, included the country of 
‘ Yén, lying south-west of the present province of Shantoung; tho country of 
Ts’ing, answering to the north-west region of the same province, the country 
of Siu, covering tho south of Shantoung and the northern portion of Kiang- 
sou; and lastly the country of King, which now constitutes the province of Hou- 
kouang,’ The industry now extends to the whole of China oxcept the extreme 
northern, provinces. Not even an approximate estimate can bo made of 
the amount of silk produced, but, besides exporting some 10 million pounds 
annually by sea, the yield is sufficient to clothe in silk all but the lowest classes 
of a population alleged to number 400,000,000. According to Captain Bowers, 
of Sladen’s Expedition, the silk trade in the west of China is now nearly suspend- 
ed. Large quantities used to be raised in Yunnan and Szechuens but the 
industry has suffered from the Panthay revolt and consequent disturbances. 


7, The region indicated above, as the cradle of the silkworm in China, 
Sills in' this ores lies over against the peninsula of the Corea and the 
: Japanese Island of Kiou Siou, where the civilisation of 
Niphon seems to have first taken root six or seven centuries before the Christian cra. 
The jealousy of the Chinese Government appears, for some centuries, to have kopt 
the secret from spreading even tothe Corea, But, according to a Chineso authority, 
the art of sill reeling was introduced into that peninsula in tho 12th century 
before Christ, and spread rapidly throughout the whole region; this account is 
confirmed by the narrative of an embassy from China to the Corea in the years 
1119—1120 B. C., which describes the nobles and the chicf officers of the court, 
with their wives, as dressed in the same kinds of silk fabrics as aro still to be 
found in this extreme castern peninsula, 


8. It was not till a much later epoch, nor, wo may presume, till the indus- 
Pegsogo of the silkworm try had spread southward in China far beyond its original 
southwaids to Annan ; limits, that, still following the same direction, it reached 
the Annamite kingdoms.’ M. de Rosny dates its introduction there from the third 
century before our era. In Tonquin and Cochin China the manufacture of silk 
has taken considerable bold, and in the 17th century there appears to have been a 
large export of silk from these countries. At the present day I gather that the 
a i ed used for home consumption; it is said to be markedly inforior to 
at of China, 


9. The Siamese appear to have learnt the art in tho beginning of -the 7th 

and to Siama, century B. C., but the manufacture made no great pro- 
,_,, Stes till the 18th contury, when the oponing of moro 

frequent communication with China gave a certain stimulus to the traffic in 
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silk, At the present day, according to Crawfurd, the industry has again fallen 
into disfavowr, and the few places whore it still maintains an existence, only pro- 
duce a small quantity of a coarse fabric inferior to the manufactures of Java 
and Celebes. Some Siamese silk now finds its way to the looms of Ahmedabad, 


10. Of the success of silk in these last-named islands, or in others of the 
ee ; Malay Archipelago, I do not find any distinct records. It 
m Sillc in the Malay Archipel- anyears, however, from an article in the “ Technologist” 
Be for 1865 (seemingly from a Dutch source) that the 
Government of Netherlands India, has, at considerable expense, made several 
attempts to introduce the Bombys Mori into Java. In 1888 we find, among the 
list of emigrants from India, four “ silk-winders” bound for Batavia, In 1862 
a, trial was made with the Stemese silkworm at Buitenzorg, Samarang and Malang, 
and with some success, tho silk fetching 44 florins tho kilogram in France. The 
Government was said, in 1863, to be endeavoring to push the cultivation of the 
mulberry, and exporiments were also being mado with some wild species. No 
decided results had, however, been obtained, From the above it would appear 
that the Siamese had introduced one of the Chinese multivoltines, In Labuan 
silk was produccd, also from a multivoltine worm, in 1869 and 1870. The 
then Governor was sanguine of success, and a report by Mr. Cobb, on the silk 
and cocoons sent from Labuan in 1870, is favourable. 


11. Into the Indo-Chinese tracts there scems to be reason to believe that 

+ oid Ohtveda selon the knowledge of silk passed from the Western Pro- 

a gins -vinees of China, The breeding of silkworms is now 

practised in the modern kingdom of Ava and the provinces of British Burmah. 

Of the industry in the lattor, a fuller account will be found in a separate 
chapter. 


12, The dade of tho introduction of silk into India is probably not to be 
tn Tad ascertained. A word Kauseya occurs in the Rémayana, 
panes the Mahébhévata and the Laws of Manu, but whether 
it means silk; whether, if so, the silk was what is now known as tusser silk, or 
silk of a domesticated bombyx; and whether, in the latter caso, tho silk was 
imported, either raw or in fabrics, or produced in India, ave questions on which 
the learned are not yet decided. Whatever may be the date of the introduction 
of the worm, its gcographical distribution at tho presont day, and the fact that 
the species first introduced was a multivoltine, seem to me to lead to the conelu- 
sion that tho insect was first introduced into India from the north-east. Tho 
history of the various other attempts to naturalise the worm, in the soveral pro- 
vinces of India, will be found at full length further on. On those points the 
narrative has nothing conjectural about it, 


18. 'The omigrations of the worm already noticed scem genorally to have 
; included, if they did nob altogether consist of, multi. 
wo tiage of the silkwon voltine species. In the passage of tho industry wost. 
gant ward to the north of the Dimalaya the univoltine 
Bombyx Mori alone played a part. This is roadily accounted for, Looking at a 
map shewing the distribution of silk culture, we should sce a great blank betweon 
China proper and what is now tho country of the Atdlik Ghdézi, The great 
Thibetan table-land has, apparently, never been the seat of silk manufacture ; 
probably because its climate is inimical to the mulberry. Only the annual 
worm, in the egg stage, could ondure the tedious transit of this inhospitable 
‘To Khotan region. Passing westwards, we find the worm re-appear 
agers in Khotan. Its introduction into that province was 
not lator than the year 419 A.D. The Buddhist pilgrim, MJiouen-tsang, 
describes how a woman bafiled the Chinese monopolists, and how the seeds of 
the mulberry and the eggs of the silkworm were carried across tho frontier b; 
a Chinese princess in the lining of her head-dress (la ouate de son bonnet), 
as she went to join her betrothed husband the king of Kin-sa-ta-na. According 
to the same authority the worms emerged before the mulberry had come ihto 
leaf, and it became necessary to feed the young brood on the leaves of various 
To the Khanates other plants. From Khotan wo may presitthe the art 
‘ to have passed to Bokhara, Khiva, S#imarkand, and 
the Khanates generally. In the section on silk in the Punjab some notices 
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of the industry in those regions will also be found. We may suppose that the 
silk of Kashmere has the same origin. ‘ 
14. The introduction of the Bombyx into Persia cannot be dated with exact- 
Ease: . jtude. But M. de Rosny believes it followed shortly 
Silk in Persia, after the, naturalisation of the insect in Khotan, Long 
before this, however, the Persians had been conversant with silk; and had in 
fact held complete control of the supply of the commodity to Constantinople. 
They had in their hands the route by India and the Persian Gulf, as well as the 
overland traffic, and Gibbon cites from Procopius the almost fabulous rates to 
which the monopoly of the carrying trade ran up the price of what was then 
aloxury. By the 7th century of the Christian era, the breeding of the worm and 
the manufacture of silk fabrics had firmly established themselves in Persia, and 
probably, where sericulture has takey root in Afghanistan, it is an offshoot of the 
ersian industry. At the present day the mulberry grows almost throughout 
Persia; but the ue silk region lies on the south shore of the Caspian, be- 
tween the mouths of the Avaxes and Gurgan, or, in other words, the provinces 
of Shivwan, Ghilan and Mazenderan.* ‘The first is a Russian province. The 
industry is also carried on in the Persian provinces of Kachan, Meshed end 
Yezd. A paper in the “Technologist” for 1865 states that the worms are 
yery carelessly troated and the silk very variable in quality. England, Russia 
and Tvance import raw silk from Persia, But its quality is low, il being 
ill-reeled and irregular, The Persian silk crop of 1863-64 is said to havo 
yielded 1,129,586 Ibs., valued at £784,198, The average prico was 12s. to 
16s.: for the hest quality 18s, Of this produce 400,000 ibs. were shipped to 
Great Britain, 80,000Ibs. to France, and 141,600Ibs. to Russia, Within the 
last few years tho yield has much diminished. Indecd Sir II, Rawlinson 
speaks of the silk crop as an entire failure. It is probably from Persia that 
silk culture spread into the Caucasus and Mingrelia, where, however, it does 
not seem to have attained any great development.t 
15. Ihave been able to find very little about silk in Syria and Asia 
He Aste utter Minor. In 1886 the former province produced 856,000 
More a Tbs, of raw silk, and ihe annual outiurn of Asia Minor 
is said to be about 1,200,000 Ibs. The Broussa or Brutia silk has now a vory 
high reputation, and ranks with the besi Italian silk. The improvement is 
due to better recling, . 
16, To return again to the extreme east. The date of tho introduction 
of the silkworm into Japan seems somewhat obscure. 
But, commencing with the 5th century of the Christian 
“eta, tiieindustry has rapidly spread. In fact the peoplo addicted thomselves 
to the pursuit with such ardour that, in fear lest other branches of agriculture 
should be altogether abandoned, the Japanese Government has, at times, for- 
bidden the extension of mulberry cultivation, or attempted, by sumptuary 
laws, to rostrict the use of silk garmonts 1o certain classes, Soriculture has 
spread to almost all tho islands of the Japancse Archipelago. But the 
northern isles are somewhat too cold, and the southern too hot, to bea favor. 
able field for the enterprise. According to a report by Mr, Adams, Sceretary 
of Legation, “the silk districts are confined to the principal island, and may 
be divided into three groups; the northern designated under the general name 
of Oshiu; the south-westorn, including those of Wehizen, Sodai, Mashita, 
&e.; and the central, which produccs the Maycbashi, Shinshiu and other 
vavietios of hank silks, as well as tho silks of the Koshiu and Iachoji.” 
The opening of the ports has considerably increasod the growth of mulberry 
in Japan. ‘here axe no statistics as to the internal consumption of silk: the 
Consol at Kanagawa estimated the total yield at 185,000 bales, In 1862-63 
the exports rose to 26,800 bales (of a little over 100Ibs.) This year was excop- 
tiona). But the average exports of the four following years were about 
15,000 bales. Cocoons and eggs are also largely oxported. ‘The following are 


In Japan 





* Of this very tract, Marco Polo writes :—* It is from the countiy on this gen, also, that the sillc call is 
hrought Colonel Yule notes thoieon "Tho province of Gil gave nmnme to the alll for which a wa md ie aul 
fornous k This seta ghella is mentioned algo by Pegolotti and by Urcino, with an add lunneposition, ag sot 
ae. along with aete masands ont, +, ¢, fiom the adjoug provines of Mevendodin *—2uda's Barco Polo, Bhi Ly 

» LP, 4 

+ Maro Polo, howevor, spenks of silk bemg proilucell “in giont abundaneo” in  Googiania,” i i 
laid down by Colonel Yule, would include these untae = 7 sa 
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“given as the values, in dollars, of raw silk, cocoons and eggs, respectively, 
exported in 1868 and 1869 :— 


1868. 1869. 
Silk 52 .. 10,088,041 4,864,990 
Cocos a, 128,040 177,808 


Eggs ea 4,199,188 2,728,500 
17. It was not till the middle of the 6th century of our era that the 
oe stadia Sk Mane Jats silkworm was introduced into Europe. After an unsue- 
Rape Css attempt 1o stimulate to competition “his 
Christian allies the Aithiopians of Abyssinia, who had 
recently acquired the arts of navigation, the spirit of trade and the seaport 
of Adulis, still decorated with the trophics of a Grecian conqueror,” the 
Emperor Justinian found by a lucky chance the means of gratifying his 
wish to defeat the monopoly of silk hitherto held by the Persians. This 
chance was the advent of tho “two Persian monks” who had been long resi- 
dent in China, and who now offered to import the eggs of the silkiorm. 
They were liberally encouraged by Justinian, and Gibbon yelates (not without 
a scholarly sigh at the thought that they did not rather bring another Chinese 
art, and so prescrve tous‘ the comedies of Menander and the entire decadgs 
of Livy’) how they “again entered China, deceived a jealous people by con- 
cealing the eggs of the silkworm in a hollow cane, and returned in triumph 
with the spoils of the east.” ‘Under their direction,” he continues, “the 
eggs were hatched at the proper season by the artificial heat of dung; the 
worms were fed with mulborry leaves; they lived and laboured in a foreign, 
climate; a sufficient number of butterflies was saved 10 propagate the race, 
and trees were planted 10 supply the nourishment of the rising gonerations. 
Experience and reflexion corrected the evrors of a new attempt, and tho 
Sogdoite ambassadors acknowledged, in tho succeeding reign, that tho Romans 
were not inferior to tho natives of China in the education of the insect and 
the manufacture of silk.” 
18. Tho industxy rapidly took root in Greece, as is apparent from Gibbon’s 
ile in Caocco account of the manufactures of Corinth, Thebes and 
: Argos in the 10th century, and as the modem name of 
the Peloponnesus shews, Silk is still produced in the Morea and in tho 
islands of Oyprus and Orete. But the total outturn does not seem to excoed 
150,000 lbs. pex annum, and the silk is of inferior quality. 
19. Spain seems to have been the next country of Europe to seo the silk. 
In Spain and Portugal worm introduced. “The secret,” says Gibbon, “had been 
? Be stolen by tho doxtority and diligence of the Arabs; tho 
Caliphs of the Hast and West scorned to borrow from the unbeliovers their farni- 
ture and apparel, and two cities of Spain, Almeria and Lisbon, were famous for 
the manufacture, tho use, and perhaps the exportation of silk.’ ‘The industry 
still survives. Ihave not found any very recent notices, but in 1842 Spain 
produced about 2,000,000 lbs., of which Valencia yiclded three-fifths and Murcia 
and Grenada each one-fifth, Tho cocoons aro said to life exccllont,* but the 
silk, reeled by the poasantry, is irregular. Tu Portugal the industry has within 
the present century attaincd a considerable development, According to a 
report from Consul Crawford, the silkworm of the province of Traz-os-Montos 
alone in Europe has escaped infection. Tho same authority gives the average 
annual export of cocoons at 7,500 cwt The industry is more generally in the 
hands of small producers than in other parts of Europe, The tree used was 
the black mulberry, which attains the dimensions of a forost tree; but of late 
many plants of the best varieties of French and Italian white mulborry had been. 
planted. At the Bxhibition at Oporto in 1867 ten provinces competed, aid 
beautiful cocoons and manufactures ave said to have been exhibited, , A throw. 
ing factory had been established and three new reeling machines invented, 
20, The worm was first introduced into Sicily by the Normans, and 
Tn Sully again to quote Gibbon) “this emigration of trade dis- 
: tinguishos the victory of Roger from the uniform and 
fruitless hostilities of every age. After tho sack} of Corinth, Athens and Thebes, 
* A papor fiom South Ausholia, which I have xocontly soon, doacribes the Spanish cocoon as “lmge, fuwn- 


aa a ips bad Aso woluut nearly,” and slightly pinched in the middle, 
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his lieutenant embarked with a captive train of weavers and artificers of both 
sexes, a trophy glorious to their master and disgraceful to the Greek Emperor. 
The King of Sicily was not insensible of the value of the present; and in the 
restitution of the prisoners he excepted only the. male and female manufacturers 
of Thebes and Corinth, who labour, says the Byzantine historian, under a bar- 
barous lord, like the old retrians in the service of Darius, A stately edifice, 
in the palace of Palermo, was erected for the use of this industrious colony, 
and the art was propagated by their children and disciples, to satisfy the in~ 
creasing demand of the western world. The decay of the looms of Sicily. may 
be asoribed to the troubles of the island and the competition of the Italian cities, 
In the year 1814, Lucca alone, among her sister republics, enjoyed the lucrative 
monopoly.’ A domestic: revolution dispersed the manufacturers to. Florence, 
Bologna, Venice, Milan and even the countries beyond the Alps, and thirteen 
years after this event the statutes of Modena enjoin the planting of mulbexry 
trees and regulate the duties on raw silk.’ 


21. In Italy, till the outbreak of the modern epizoic, the insect seems to , 


tn Talk have found a most congenial habitat, and sericulture hag 

nay: spread more or less all over the peninsula. The esti. 
mates of the total produce of Italian silk vary exceedingly. The report of 
the Turin Ohamber of Commerce for 1870 estimates the outturn of the preced- 
ing season at the value of 774 millions of francs, representing about 18 million 
kilos of cocoons. It is not clear whether this is for the whole Italian king- 
dom; but at any rate it seems to include the northern provinces down to 
Tuscany, Umbria, and the Marches. Mr, Winkworth in the “ Technologist,” on 
the other hand, estimates the yield of Italy at upwards of. 100 million pounds 
of cocoons, ot more than three times the estimate of the ‘Turin. Obhamber of 
Commerce. The British Trade Journal, too, puts the value of Italian cocoons 
at 112 millions sterling, or between three or for times the value estimated by. 


> 


the Italian authority cited above.* The epizoic disease has made great havoc in 


Ttaly, which is now largely dependent on imported, seed. 


22... The culture of silk doesnot seem to have taken any hold in France 
peice till the ‘commencement: of the 16th century, when 
: : Francis I.} introduced silkworms from Milan to Lyons, 
and. the rearing of the worm was simultaneously commenced in the Valley of 
the Rhone. This tract. still continues the head-quarters: of. the industry in 
France, the Ocvennes silk bearing the highest reputation, But sericulture 
had up to the year 1857 been also much extended towards the north and 
west. In 1789 Hrance produced 1,000,000 Ibs. of raw silk, and in 1858 
“the outturn of cocoons reached to 26 million kilos. (corresponding. to. about 
5. million English pounds of: raw sill), In 1857, however, the fatal epizoic 
; broke out, and the yield of cocoons had fallen to 18 
million kilos in 1867. France carried the industry to 
Algeria, and in 1861 that. province produced 4,206 kilos of cocoons, A Go- 
vernment bounty was, offered to encourage the pursuit, and about £1,000 paid 
in rewards in the same year. In 1869 the produce had risen to 22,754 Ibs, 
(English) of ‘cocoons, But the cocoons had carried disease with them. 


98, The manufacture of sill in England dates from the year 1588, 
when the sack of Antwerp by the Spaniards drove. many 


Tu Algeria, 


Attompte to grow silk in Toynish ’ artisans to England. The industry received 


tho British Jslands, 
aa ‘a further impetus: front the: revocation of the edict of 


‘Nantes, just .a century later, when: a large body. of ‘Fyench weavers crossed, 
“the channel ‘and ‘settled. themselves in Spitalfields. The manufacture -has 
always been fosteréd by ‘Government, though not perhaps in the most’ judi~. 
cious Way, .and. now constimes some 12 ‘million pounds of raw silk: annually. 


Several efforis: have ‘been'‘made to establish. the breeding of the silkworm’ 


dn the United Kingdom, and so rénder the silk-spinners. and weavers in. 


dependent ‘of foreign. countries. for the material-.of their’ operations, But. | 


none of these efforis have been successful.” James I. in 1608 issued circular 





_o# ‘The lower-or Ttalian estimates are confirmed hy tho veports of Consul Colnaghi and Mz. Herries, Seoratary.. 

of Legption, apitd McCulloch's Commercial Dictionary. : : wt : : 

+ Henry TV. and Sully also encouraged tho industry, and patonts of nobility. woxo hestowed on thogo who pors 
asyered in tho pursuit for 12 years, 2 ia wah es are 
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‘Yetters. to persons of influence recommending the subject to their atten- 
tion, and arrangements were mado for the distribution of the mulberry. 
Some old trees still exist dating from the time of this attempt, which did not, 
however, succeed in naturalising the worm in England. In the year 1699 
the Sieur de la Forét travelled through the midland and eastern countries and 
distributed some 100,000 mulberry plants. In 1718 a company. obtained 
- a lease of Chelsea Park. for 122 years; mulberries wore planted and buildings 
erected, but the enterprise ended in failure, In 1825 (or 1885?) another 
attempt was made in the county of Cork in Ireland, and 80 acres were planted 
with 400,000 mulberry plants; buildings were erected and rearing commenced 
on Dandolo’s plan, But wages were found to be too high, and the company 
transferred its operations to Malta. In the period 1886-1846 a small experi- 
‘ment was carried on by a Mrs. Whitley at Lymington in Hampshire. This 
lady appears.to have cultivated the Morus smulticaulis.or Philippine mulberry 
with success, Recently attempts.on a small gcale have heen made in many 
parts of England, and in May 1870 the Silk Supply Association commenced 
* experiments in breeding worms, in rooms assigned for the purpose by the 
Science and Art Departmont, Kensington, Eggs were obtained from China, 
Japan, Russia, Mongolia, Natal, Tuscany, and England. The Tuscan, 
Chinese, and Japanese cocoons were pronounced excellent, the first indesd 
yemarkably fine; the “Mongolian” ‘breed yielded inferior cocoons, long, 
narrow, and pointed. The cold of the carly nights of July 1870 had proved 
fatal to many worms, These recent efforts have not done much to illustrate the 
possibility of rearing worms in England as. @ successful commercial enterprise. 
The possibility of doing so, apart from this condition, hardly vequives further 
proof, ; 


24, In Bavaria and in Sweden the worm twas in‘ the year 1841 boing 
reared ‘asa. commercial speculation, In Russia, Petor 
the Great and. Catherine both encouraged sericulture, 
and their policy has been handed down to their successors. In 184i, persons 
-engaged in the pursuit. enjoyed important privileges, and the southern 
provinces now produce 9 certain quantity. of silk, Some particulars of the 
export to the Khanates will be ‘found in tho’ section. on silk ‘in the Punjab. 
Hungary also produces silk, An article in the “Encyclopedia Britannica,” Ed. 
1860, says the yield of Hungary was “ a 200,000%bs. from 13 million 
trees in 40. localities. Some silk is also produced in Buropean Turkey, : includ- 
ing the ‘principalitios, .The British Trade Journal estimates the total’ yield 
of European countries, excopt Italy, Franco, and Spain, at nearly ono million 
pounds worth of cocoons. : 


25, The attempts to naturalize the silkworm in America date from the 
¥n ‘Ammerlen “veign of James I., who encouraged tho enterprise in the 
mes . “plantations” of the New: World as well as in England. 

’ Again, when. the Chelsea Park schome above noticed failed, an attempt wis 
made. to establish sericulture in Georgia and Carolina; the importation of silk . 
free of duty was pormitted, and direct hountics were offered in encouragement ; 
the. quality of the silk, however, proved indifferent, and the: oxperimont had 
no permanent success, In.1789 another trial wasmade, but failed owing to the 

high vate of wages. Again a scheme was. organized’in 1881, anda largo 
quantity of. excellent silk was prodiiced, . But the enterprise was made tho 
basis of a monstrous stock-exchange speculation, and ultimately collapsed. 

‘In-1854 M. Prevost, a Frenchman, introduced the. mulberry into 
California. The plants throve well, and four years later he imported silkworms’ 
eggs from Ohina and France. Those from-the latter country succeeded, produc. 
ing good cocoons. In the following. years the attention of the: State 

Government was drawn. to the matter, ‘and:in 1866: the legislature of California 

assed: an Act for the encouragement of silk culture,’’ which offered a reward. of 

$250 for each plantation of 5,000two-year old mulberries, and of $800 for “each 
‘one thousand silk cocoons” produced. within four years. The latter reward seems ~ 
enormous, but Ihave quoted correctly from the paper by My. W. Baldwin in - 
the * Silk Supply Jounal,” which is my authority on this subject. 
<The growth of mulberry, was in this way largely stimulated; and at the - 
‘end. of 1869. it. was calculated that there wore’ upward. of fovir million ‘trees in’, 


In tho parts of Enropo, 


viii. INTRODUCTORY. 


the State, belonging in almost equal proportions to three species, viz, Morus 
malticaulis, Wf. Alba, and I. Moretti. Tho last is described as like Y. 
Alba, but with a purple berry. The worms introduced axe also of threo species, 
one annual, the second bivoltine, the third trivoltine. But the first is the 
species by far most common, and is indeed said 10 pay botter than the others. 
Vb. Baldwin appends an account of a visit to the “ Davisville silkworm 
nursery,” near Sacramento, Upwards of a hundred acres were planted with 
three kinds of mulberry, the trccs numbering about 700,000. There wero 
two “cocooneries,”’ one being vented to four Frenchmon, who wore supplied 
with eggs and mulberry on condition of their paying one-half the gross proceeds. 
The other, managed by the proprietors, contained upwards of three million worms 
at the time of Mr. Baldwin’s visit. Tho most noticeable point in his account 
is the free ventilation allowed. “The windows were all open, and are so left 
during the whole time the operations are carried on, unless when very cold or 
wet, the sun’s rays being prevented from penetrating by coarse canvas screens 
placed against the windows.” ‘This is quite opposed to Count Dandolo’s theories. 
No cocoons had been exported, the industry being confined to the production. 
of eggs* which fetched $4 per oz.; but it was expected that some 20,000,000 
cocoons would be exported in 1870. The manager of the Davisville convorn 
was trying experiments in crossing the “Californian” annual with the Fronch 
and Japanese. The California worm is itself, however, a recent importation, 
the paper does not say whence. 

T have also seen bricf entries of experiments in Kansas, Iowa, and Utah. 
An American paper (seemingly) quoted in the “ Silk Supply Journal” says that 
‘the Marquis de Boissitre, reputed to be worth four million francs, has wndex 
taken the culture of silk in Franklin county, Kansas, on a largo scale, and 
has brought out a colony of sericulturists.’ Ata meeting of tho Silk Supply 
Association in February 1870, tho Hon'ble IL. D. Kilbourne stated that ho 
had in 1857 undertaken to grow mulberry in Towa, and had in two years raised. 
10,000 plants by layers. The plants grew readily, An American official 
report recently received says that accounts of success with silkworms in Utah 
ave increasingly frequent, upwards of 50 families in one neighbourhood 
having engaged in the pursuit, “Samuel Carnaby,” of Spanish Fork, reports 
that he has worms fed upon “ osage orange,” and that a successful experience of 
four years has led him to use that plant exclusively. 

26, The failure of the worm in Europe has dzawn attention to tho possthi- 
lity of raising healthy stock in several of the British 
Colonies, In St. Helena sericultwre used to be carried 
St. Helena, on by the East India Company till they gave up their 
charter, The experiment in Labuan has already been 
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0, 
ei noticed. In Jamaica an attempt was mado in Lord 
siniabea Metcalfe’s time, but failed, apparently from extravagant 
: expenditure, at the outset. In Mauritius two gentlemon 
auacitice MM. Descroizelles and d’Unienville have “ spent sovoral 


years of their lives in laudablo efforts to implant tho 
culture of silk in“Mauvitins,” and it has been lately reported that thoy have pro- 
duced 14 lbs. of silk of good quality and colour, A. previous smaller samplo had 
been valued at 28s. to 80s. per Ib. Tho mulberry is said to thrivo on the island. 

In Australia, most of the colonics have takon up the question moro or less 
seriously. New South Wales, South Australia, Victoria, 
and Queensland have all produced silk, and some 
excellent practical papers havo boen written, especially by Mr, Brady at Sydney, 
and Mr. Francis at Adelaide, Mr, Brady commenced a sorios of oxperimenis 
in acclimatization in 1862, and has imported mulberries of overy country, and the 
most celebrated and choicest breeds of silkworms. All these, ho says, ho has 
naturalised ; among them some of the Bengal multivoltines. Near Adelaide, 
Mr. Francis has bred several kinds of univoltines and made some interesting 
experiments in crossing. Cocoons have also been produced in Queensland and Vic- 
toria. But the possibility of commercial success has not yot been domonstrated.t 

R “Dai » i “sy inal” for Februar 

atoue cae a aerotod oe uated in tho “Silk Supply Jownal” for February 1870, anys that 

A report by the Melbourne Acclimatization Society (recently quoted in the “ Pall Mall Gnzotte”) complains 


that it is found difficult to promote soriouliure in Vicloria “in a real praction! manney, so ng to bo of boneflt 
to the colony.” 


In Australia, 
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The question of the prico of labour has not, porhaps, been sufficiently considered. 
The Ailanthus worm has been bred at Sydney, and both that breed and the 
Bombyx Mort seem to have been tried in Van Diemen’s Land so long ago as 
? 1862, Bui T have not found any record of the success 
Ap Paamnine of the experiment in Tasmania, 
In New Zealand experiments have beon made with the Ailanthus 
Find worm (Aliacus Cynthia), and with Japanese (seomingly) 
dn Now.dpain’: trivoltines. But not with much suocoss hithorto. 
Vigorous efforts have been mado by the South African colonies to take 
: advantage of the opportunity afforded by the failure of 
Ae South ven. the European crops and cnrol South Africa among silk- 
producing regions. In Cape Colony a species of mulberry already flourishes. It 
js genorally believed to be indigenous, but more probably is a Japanese mulborry 
imported by the Dutch. In 1868 the Colonial Government imported from Japan 
and distributed gratis some thousands of silkworms’ oggs. In the following 
year cuttings and sced of tho Morus alba wero imported, and small rewards 
offered for every plantation of 100 trecs maintained. The worm, however, is re- 
ported to thrive better on tho so-called wild or indigonous mulborry than on the 
plants introduced from France. A Company has been sot on foot at Stelling. 
bosch, and “ very beautiful silk” from the Capo was received by tho Silk Supply 
Association, The same body speaks most favourably of cocoons produced in 
Natal in 1870 or 1871, from seed obtained from a “ high class Japanese breed” 
acclimatised in Egypt, The same colony had also reared with success some 
Japanese trivoltincs obtained direct from Japan, Tho mulberry uscd scoms to 
have been the same as the Capo “ wild” mulborry, which grows luxuriantly in 
Natal. 
27, Though Madagascar is not a British colony, I may hero jot down the 
eeatiabenseig bricf notico T have found of silk in that island, hero is 
ae a said to bo an indigenous silkworm of great size, fed in 
the open fields on tho pigeon-pea (Ambirayatry) and yielding vory large cocoons. 
Little attention, howevor, is paid to it by tho natives. This is probably tho silk 
of which My. Consul Pakenham writes :—“ Thore is anothor silk in Madagascar 
much csteemed on account of iis strongth, which I am told is collected in a 
state of floss in tho interior, and afterwards treated much the samo as cotton.” 
(Compare the carding of tho Eyia silk in Assam.) Mr. Pakonham states that 
“tho notorious M. deLastolle” imported Bombyx eggs from China, introduced 
the mulberry and sct up a regular magnanorie at Tamatave, which produced 
“soveral thousand pounds” of fino silk.” The letticr containing these particulars 
is dated tho 11th August 1869. 
28, The “ British Lrade Journal” gives an estimato of the silk yiclded by the 
Tn the Paotfie Tsland Pacific Islands (624,000 worth of cocoons). T have 
ere traced nothing more detailed on that point. 
20. Tvipoli seems to yield somo silk, but I have no figures more rocent 
Ja thipol than 1842, in which year that country is said to have 
oy produced 126,000 lbs. of va silk, 
80. The exporiment doos not appear to have beon tried in Egypt til quite 
Tn Bernt vecontly. ho IKhedive has now started a mulberry 
pee plantation of about 1,000 aores, some 26 miles from 
Alexandria, and placed it in charge of a European Superintendent. Plants to 
the number of 90,000 have been put down, and moanwhile oxperiments have 
been made in rearing, by feeding the worms on the mulberry grown in His 
Highness’ private gardens. The cocoons are said to havo been excellent, and 
“several private cultivations’: are also reported successful. A paragraph in 
the “Egyptian Messenger” (June 1871) is tho only authority for the above 
statements. . 
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SECTION I. 
SILK IN BENGAL. 


Tow date of the introduction of the silkworm into India is, as already 
; ; noticed, still an open question. Indeed, the very name 
silts Jntroduaton of the (desi, or indigenous), applied to the oldest species; shews 
that even the tradition of a foreign origin for the insect has 
died out. But the distribution of the worm, both within the continent: of India, 
where it first occupied the valley of the Brahmaputra and 9 portion of the tract 
lying between that river and the Ganges, and in the regions beyond the eastern 
frontier, points, with tolerable certainty, to a primary introduction. by land from 
the eastward... This was the opinion of My. Atkinson, Commercial Resident at 
Jungypore, at the end of the last century. : : 
2. The.valuo of silk, as an article of trade, was prpeceiet by the East 
Bly. sttontion of Tast Lndia Corapany at an early period of its existence, ‘The 
India Company to tho sill Oalendar of State Papors, for the years 1617—1621, teems 
trade. with extracts on the subject. But Chinese, Japanese, 
Siamese, Cochin Chinese, and abovo all Vousian silk, seem to have been at first 
held in move estimation thazi the silk of Bengal. There is a long and interesting 
account of negotiations carried on in 1617 and the following year between 
Sir Thomas Roe and the “Sophy” of Persia, with o view to secure to the English 
Company the monopoly of Persian silk. The export was estimated at from 2,000 
to. 8,000 bales, and in: 1619 Persian. silk ecldegalepation for 268. 10d. per Ib. 
The only specific notice of Bengal silk, on the other hand, in these earlier years, 
is an order of 1621 countermanding the buying of the commodity. 
8. But the treaty with the Shah fell through, and as the settlements. in 
: am a - Bengal spread, Indian silk seems to “have attracted more 
“gy Etny. notices of Benge’ attention. ‘The earliest of the Madras records, “a letter 
ee to our, Agent ‘and Oouncil-in Fort’ St.George,” dated 
9th November.1670, notifies the despatch of fow factors on “£25; and séven 
writers on £10 per annum, of whom one’ factor and one writer, “ well skilled 
in‘silk,” were destined for Cossimbazar, Again, in September 1679, we find 
Mx. Vincent taken to task in regard to two Englishinen who had caused trouble and 
probable loss by trading in silk at Cossimbazar; and in the same year. the 
Chief of the Factory at Fort St. George made a tour through the Bengal Sottlerents, 
in the course of which he paid special. attention. to the subject of silk. - Thus, 
under date. 18th’ and 19th November 1679, he writes: “white silk -bought at 
Serpore and tannee (thant P). silk examined : tobe packed with coarse ’sill ropes, 
which may be sold. in. England at good profit, without paying freight or customs 
“inthe country.” ; canter i Oe eAiar tate, 
40° Harly in the eighteenth century,—in 1710, according to Captain Speed, 
, oo a new species of worm was introduced. - This was the so- 
ieqntvoduotion of the Bombye . called bara palu, or large worm—Captain Hutton’s Bom- 
oeLee bys:.tector. Mx. Atkinson of Jungypore believed. that 
this species came either from China or some country bordering thereon... It was 
first cultivated, he writes, at a village in the neighbourhood of Jungypore, 
having, according to the consistent common. report there, been brought bya. 
dealer in elephants from Tipperah or. Sylhet... He-had learnt from cultivators, ~ 
whose fathers had ‘reared the first: breed. of the: worms, that it: had,.when: he 
wrote (1796), ‘so much degenerated-as not to. bear any -compar with 
it formerly was. They even assure me that the cocoons do not:yield m 
than. aear the quantity of silk that they in their youth remember them.to 
have dove.” VD Sains tet 
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5. The trade of the Hast India Company in Indian silk was, however,’ 
inconsiderable till about the middle of the last century. 
fille industry in the middle A that time the cultivation of the domesticated kinds of 
he apna oie & silkworms seems to have prevailed in yory much the same 
regions of Bengal Proper as at the present day. It was to be found in the districts 
of Rungpore, Dinagepore, Pwrneah (these two including what is now Maldah), 
Rajshahye, Moorshedabad, Beerbhoom, and parts of Hooghly, Midnapore, and 
Howrah. Buchanan, writing, however, at the beginning of the present century, 
mentions Bhaugulpore also as producing Bombya silk to a small oxtent. The 
eria or axindi worm (of which more hereafter) was also bred in Rungpore and 
Dinagepore ; and in the western jungles of Midnapore and Ramguth, Bhaugul- 
pore and Monghyy, the manufacture of tusser silk was already, and had probably 
heen for ages, on foot. The industries connected with the production of marketable 
raw silk from the domestic worms were then, as now, triple, véz., (1) that of the 
growers of mulberry ; (2) that of the rearers of the worm ; and (3) that of the reelers 
of the silk, The worms reared seem to have been of three kinds: (1) the bara 
palu, an annual worm (Bombyx textor according to Hutton); (2) the desi palu, 
or indigenous worm (Bombyx fortunatus, Hutton), a multivoltine; and (8) the 
nistri (Bombye Cresi, Hutton), a species of uncertain origin, and apparently 
Jess widely distributed than the other two. Ofthe nistri, there seem to have 
been three varieties. All these worms were fed for the most part on the Morus 
Indica, kept down to the size of a shrub by continual lopping, and their silk 
was wound from the cocoons in a rude and primitive fashion. 


6. The causes of the small demand for Bengal silk were not far to seek. 
Defeats of Bengal silk The most obvious was the defective rocling of the so- 
roots orem galled country-wound silk, which, in the absenco of fila- 
tures under the Company’s own control, was all that could be obtained for 
export. The main fault of the Bengal raw silk was inequality in tho same 
skein, ‘It was common to find part single, part double, treble, and in man; 
instances even quadruple. The mode of assortment was also much noglected, 
and the article had fallen into disrepute.’ 


47. Toremedy this defect, then, the Company first addressed itself, and in 
1757 sent out to Bengal “My. Richard Wilder, a gentio- 
Shee! Company tulee steps fo man who had the reputation of being perfectly acquaint. 
eae ed with the culture and preparation of silk in every 
stage,”* but whose attention was mainly directed to one branch of the subject ; 
for we read that he “continued in India till the time of his death in the year 
1761, and laid the foundation of great improvements in. winding.” In 1765-66 
Mr. Joseph Pouchon “was engaged by Government to carry on at Oossimbazar 
the improvements begum by My. Wilder.” It does not, however, appear that 
any carers quantity of silk, wound by the improved method, was 
exported. : 


8. On the acquisition of the dewanee, efforts were made to extend the 

. cultivation of silk. The planting of mulborry was 

a itcagures fortheextonsionof urged upon zemindays and landholders, and encourago- 
silk oultivation 5 * ‘ ‘ ‘ 

: ment given for the olcaring of lands suited to this pur. 
pose. Apparently something stronger than persuasion was at this time brought 
into play in promoting the spread of sericulturo, for the Court of Directors felt 
themselves constrained to warn the Government of Bengal that, “though there 
was no branch of this trade which they more ardently wished to extend than. 
that of raw silk, yet they could not think of effecting so desirable an object by 
any measures that might be oppressive to the natives, or attended by any 
infringement of that freedom, security, and felicity which it was desired they 
should enjoy under the Company’s government and protection.” It was in the 
same despatch suggested that it should be made worth whilé to silk-weavers to 
forsake that occupation and to take to silk-winding. In conformity with the 
instructions of the Court, an advertisement was published in 1772, inviting 
ryots to cultivate mulberry in addition to their actual holdings, and declaring 
that new or waste lands, laid out or reclaimed for this purpose, should be held 








* As tho lottor notifying his despatch puts it: ho has been conversant in raw silk during his whole life, 
and is a perfeot judge of it from the worm to its being made fit for the weaver.” 
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rent-free for two years, and at half the pergunnah rates for the third year. This 
measure resulted in a large increase of exportations, but the silk being still 
badly xeeled, the market became overstocked. Nevertheless, this point had not 
: _ beon overlooked by the Directors, for thoy had in 1769 

and for improvement in degided “to introduce into Bengal the oxact mode of 
ela winding practised in tho filatuves of Italy and other parts 
of the Continent,” and for this purpose had sent out three gentlemen, Messrs. 


* Wiss, Robinson, and Aubert, assisted by a staff of reelers and mechanics chosen 


from Italy and France, and provided with tools, implements, and models to 
enable them to set onfoot in the Bongal filatwes the system pursued at Novi. 
Mr. Aubert died on the way out. But Messrs, Robinson and Wiss had arrived 
in Bengal in 1770, had erected buildings, with arrangements on the Novi 
pattern, at Cossimbazar, Bauleah, Comercolly, and Rungpore, and had reported 
favorably on the docility and cxpertness of the natives in adopting the improved 
method (the main principle of which was the crossing of threads on the same 
reel). And, indecd, the first silks prepared on tho Italian method reached 
England in. 1772, and were reported to be a great improvement, 


.9. The efforts towards amelioration of the brecd of worms and of their 
. food, which were made about the same time, were not so 
oer to improve the stock vigorous. No attempt seems to have been made to carry 
: out a suggestion laid before the Directors for the introduc. 
tion into India of the seed of the Italian worm. But in 1771 the Bengal 
Government obtained from China “a quantity of the China worm, it being 
supposed that they produced stronger sill and im larger quantity. These worms 
were distributed throughout the silk districts, and,” snys the report from which 
I quote, “may have beon tho means of improving the breed in Bengal.” 
Mr. Speed, howover, says the breed rapidly degenerated from carelessness and 
improper management, and that further supplies had to be subsequently obtained 
by Mr. Frushard and Oaptain Kyd; the stock introduced by the latter forming 
the origin of the present China brecd. Thero is, however, as we shall see further 
on, some confusion between the names of the yarious brecds, which I have not 
been able to clear up satisfactorily. 


10. About 1771 also “mulberry plants were brought from China and 
*: planted in the Governor General’s garden, but from 
and the mulberry. sae : 

some prejudice of the natives, they were never generally 
cultivated.” Hon, A, Ramsay, 100, in his evidence given in 1880, speaks of the 
obstructiveness of the people’s habits, Ho says:—‘The Court of Directors 
wished the natives to use the old Ieaves in preference to young leaves, but tho 

natives were averse to it, and it could never be carried into effect.” 


, 11. In 1778 the importance of encouraging the cultivators of mulberry 
foe, and the winders of silk was again urged on the Bengal 

conten iniunctions of the Governmont by the Court of Directors, and it was sug: 
; gested that tho country to the east of tho Puddah should 

be chosen for tho extension of sericulture, as best protected against tho 
Mahyattas.* Tho supply of skilled suporintondents was also carofully kept 
up, Messrs. Platell, Baumgartnor, Frushard,t and Briganto being among tho 
number appointed. On the wholo, it was not till 1775 that the new method 
of winding really came into opeyation, and from 1772 to 1775 the exports of 
raw silk, including the filature assortment, did not exceed an average of 187,494 
“small pounds” per annum. The new mode of winding, however, heing once 
established, considerable oxportations of filature silk took place, and the con- 
signments of all sorts of silk, from 1776 to.1785, averaged upwards of 500,000 
“small pounds,” or nearly twice the English importations from “ Italy, Turkey, 
&ec.” In fact, the Bengal silk drove all competitors, except Italian and China 
silks, out of the'English market. * 





* A letter from Coasimbazar in December 1761 says:—" The deaness of raw silk and silk piecegoods for 
some yours past is owing to the Mahrattas constantly entering Bongal, plendering-and- burning the pooplo’s 
houses, andl destroying the chinf aurungs, fom whence the worktmon hevo fled to distant paris, mate nob to any 
malpractives in the gentlemen thers.” 7 

t T cannot make sure whothe this was the Frushard who afterwards became a sort of unattached Superiniend- 
ent of Filaturos in Boorbhoom, and of whoao struggles My. Iunter gives a grephio acdount It seems probable 
it was the same mgn, 
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12, In 1781, military exigencies “had absorbed” the provision made for 

: : investment in silk, and in order to keep up the factories 
nme sille thown pnd prevent the dispersion of the new trained workmen, 
it was resolved to throw open the trade in raw silk, 

and to offer the Company’s filatures on lease to “adventurers,” The measure 
was not carried out till 1788, and in 1786 the exclusive trade was resumed, 
and a, yearly provision of 540,000 “small pounds” ordered. Owing, however, 
to calamities of scason, this amount was in no year reached till 1798, In 
that year the consignment amounted to 677,988 lbs. plus 91,885 Ibs. exported by 

private individuals and warehoused by the Company. 


18. From 1793 to 1808 the supply of silk from Bengal fluctuated 
3 Within wide limits, as will be seen from the following ° 

















Expoits of silk fiom 179 
01308. BT eile te 
, Private Bengal 
Company's Tie 3 
Yuan, Bengal await | Wilk imported | gong, 
imported. Company, 
Tbs. Ths, ‘tbs. 
1798 ves 677,988 91,885 769,873 
1794 <a 494,487 nia 40 1,487 
1795 oe 879,548 12,984 892,627 
1796 nb 340,060 21,046 361,106 
1797 sts 88,219 | vseaes 88,210 
1798 Fr 852,780 ides 852,780 
1799 _ 643,803 1,618 645 21 
1800 vie 454,800 | seeaee 454,000 
1801 ea 310,868 toes 810,868 
1802 one 78,050 85,704 114,744 
1808 an 886,189 68,904 405,003 
1804 fon 415,917 205,708 621,710 
1805 tes 460,808 875,601 835,004 
1806 ves 285,216 178,808 408,528 
1807 vee 226,984 267,601 408,585 
1808 ny 826,248 58,225 878,408 
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14. In 1808 “the systematic rigour with which the decrees of the enemy 

The Direotoss wee on ine wterdicting all commercial intercourse between Great 

erense in tho apply’ Britain and the Continent were enforced, having occasion - 

ed an active cessation of the customary importations of 

Ttalian rawsilk” into England, and great distress having resulted among English 

silk-weavers, the Directors urged the Government of Bengal to take all posstble 

means for increasing the supply of Indian filature-wound silk, The result, 

however, does not seom to have been what was anticipated, the consignments 
for the years 1809—1811 being as follows :— 











YEar, Company's sill. Private silk, Toran. 

lis. Ibs, Ibs, 
1809 te 116,124 46,623 * 162,747 
1810 Pe 878,598 211,120 §84,718 
1811 wee 258,953 145,808 404,756 
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15. “In 1812 great disappoitttment was experienced fromthe deficiency 
Fuither steps in theanme Of the consignments of raw silk. The supply from 
direction, Italy being simultaneously diminished, the prices of the 
article in the home market rose to an unprécedented height. To alleviate this 
evil, the Court directed the local Government to purchase private filatures, or 
to take thom on long leases, or, if more economical, to erect filatures, so that 
they should be equal to the preparation. of a considerably augmented supply, 
not short, it was hoped, of 8,000q lacs,” 
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16. In conveying these orders, the Court of Directors added a suggestion 
Government mulberry plant- 48 to the practicability of establishing mulberry planta- 
ations odeved to beset on foot tions on account of Government. They pointed out that 
the exisling plan not only exposed the Company to “all the inconveniences 
of competition by which the price is enhanced,” but deprived its agents of all 
control over the selection cithor “ of the insect, or of the species of mulberry on 
which it is fed, on both of which points the quality of the silk must ultimately 
depend.” And they desired “that the China insect and plant might receive 
particular consideration.” 


17. These orders of the Court of Directors were forwarded to all Silk 
Residents by the Bengal Board of Trade, with the 


i the B f Tiade, : 
Views of the Boud of Tiade. following comment :-— 


‘eThat mulberry plantations can be established on account of the Company, so as in time 
to render the public investment in a considerable degree independent of other somces of supply 
for cocoons, 1s not, we conceive, to he expected, considering that, for the accomplishment of such 
an end, Iands to so great on extent must be cultivated, and servants so numeious must be 
employed, as well as buildings be erected for the rearing of cocoons, comprehending altogether 
such a field of care and superintendence as no Resident could be compelent to, in addition to 
the minute and constant attention requisite to the peculiar and important duty of manufactur- 
ing silk. Such a plan, even if it were found to be practicable, would, in all probability, rom 
the greatness of the expense atiending it, prove decidedly objectionnble. 

“To improve the breed of the silkworm throughout the distriols where they are produced, 
and also to introduce a superior description of the plant used for their food, or at least to substi- 
tute a better mode of cultivating the Bengal mulberry plant than that at present employed, are 
pe ee unquestionably much 10 bo desired, with a view to procure a greater degree of firmness 
and consistence to the thread of the cacoon, on which the excellency of the silk depends. But 
we are of opinion that the only mode of effecting these grand and distinguishing points is in 
the way of inducemont with the presont cultivators of the mulberry plant and present rearerg 
of the silkworm. In these respects, great exertion, assiduity, and perseverance on the part of 
the respective Residents would, we sre digposed to believe, be capable of effecting no small 
degree of improvement, notwithstanding there would evidently, fiom the well-known habits and 
prejudices of the natives, be no inconsidaable obstacles to bo overcome. It might be desirable 
that an attempt should be made 10 introduce the China mulberry into general use, and. to this 
end that a small plantation should at first be made by two or three of the Residents contiguous 
to their factorics, from the cuttings to be supplied from the Botanic Garden, with a view 
to ascertain by experiment the property of this plant to nourish the sillworm, compared with 
the plant of Bengal The Residents might also be able 10 induce some of the cultivators to 
allow a little more space to the plants, and thus make trial of the improvement suggested by 
Dr, Roxburgh, wheieby he conceives that the leaves, by having 1 more abundant supply of 
light and air administered 10 them, would he rendered better foad, 

With regard to on improvement in the breed of cocoons, the most offectual way, we con- 
ceive, would be by an interchange of communication between the several Residents, and by 
an endegvour to import from China the most esteemed breed of that country, Previously, 
however, to our giving any orders on the points above-mentioned, we desize to receive your 
sentiments respecting them with reference to the 17th, 18th, and 19th paragraphs of the lettor 
from the Tion'ble Court of Directors. 

“There is another circumstance to which wo fee] disposed 10 attribute the inferiority of the 
cocoons, namely, the worms being stinied in their food, from a well-grounded approhension that 
the xearerg, particularly when the bund isun/avourable and tho supply of mulberry leaves scanty, 
and consequently dear, give the worms uo more food. than is indispensnbly requisite and neces- 
smy for their support, ae wo cannot but think that, if the worms were better fod, the cocoons 
would be much superidr to what they oro at presont, and that the staple of tho silk would bo 
considerably stronger.” 

18. I also ‘extract in full, as shewing that Government was alive to 
Di. Baris the importance of tho question of the worms’ food, a 
bony, eH on the mul- Jeftor from Dr, Roxburgh, which belongs to the same 
poriod, and which was circulated to Commercial Resi- 

dents by the Board of Trade :— 

“T have received your letter of the 6th instant, together with an extract of the general 
letter from the Hon’ble Court of Directors, under date 15th May 1811, together with the copy 
of the Minute of the Board of Trade on the lst of Octaber 1796, and beg you will inform the 
President and Members of the Board that it would afford me much real satisfaction to be able 
to render even the smallest assistance in the important enquiry under their considerations biit 
unforfunately I have no practical knowledge of the management of silkworms, hor do I think 
Tan suggest anything agotul that is not already better known to the Board than t6 tie, 

“The observation in the Minute, ‘improper food:’ this I think may be the sole causo of 
degeneracy, if such has veally been the ease, and I think it corresponds with the habits of the 
natives, who bestow as little labour on their hushandyy ae they possibly eam; and without much 
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care, constant attention, and Jabour, the Indian mulborry plant, as well as that of China, soon 
becomes stunted, and though not absolutely diseased, yet unfit 10 yield loaves of the best 
quality. I would, therefore, yecommend that much attention may be paid to the mulberry 
plantations, let the species or sort be what it may, for I well know that fow trees degonorate 
go fast as the various species of this useful family. 

Accompanying this, I send you my ideas on what I think the best mode of rearing the 
plant in general use for feeding sillcworms in Bengal, chiefly taken from the natives themselves, ‘ 
and only requiving to be faithfully followed to ensure a constant supply of wholesome food. for 

* the worms, 

« Another consideration of much real importance must be attention to freshness of the 
leaves when given to the insects, for though ow domestic quadrupeds draw the best. of nourish- 
ment from dry food, yet I belicve the caterpillar of the silk moth will thrive best when fed with 
the freshest leaves, gathered at a proper age, so as to suit the digestive organs of the little 
animals through their various stages. All thesc matters are perfectly known to the people 
employed in the work ; but I know from long experience that to avoid trouble the great body 
of the natives will forfeit many of their comforts, 

*T doubt if standard trees would yield so many or such good leaves as in the out state in , 
which the natives keep their plantations, I yather think not, and believe no better method can 
be thought of than what is in general practice, if liberally conducted. A little more space to 
the plants is the only improvement I can suggest. A more abundant supply of light and air 
to the leaves would, I think, render them better food, Ilowever, this is only my own idea, and 
may not stand the test of experiment. : 

“Take improving the various soris of our domestic animals, as well as vegetables, thore 
cannot be a doubt that the uimost attention should be paid to pick oul and reserve the very 
best cocoons for breeding from, while presont advantage to the breeders may induce them 1o 
pursue a different practice, 

“Meteorological knowledge would operate but slowly in the improvements tho Board have 
at heart; yet it is highly proper that this useful branch of philosophical research should be 
more cultivated over India than at presont, Pormit mo, therefore, to suggost that the medical 
gentlemen at. the various stations might be encouraged to keep a register of the weather, which 
could at all times be applied to various useful purposes, even our own health, 

“T have no Imowledge of the China mulberry being cultivated in any of these provinces for 
the silleworm, which is rather surprising, as it is more luxuriant and of quicker growth than tho 
common sort, the leaves greatly larger, and overy way more substantial, At prosont thore are 
but few trees in the Botanic Garden ; but as it grows readily from cuttings, I will voniwe to 
assure the Board that in a very short spaco of time hundreds of the plants and thoir cuttings 
will be ready for distribution should they be wanted,” 


“ Observations on the Indian Mulberry tree (Morus Indica, Linn, sp. ed, Witld., Pot, iv, p. 870), 


“Por the cultivation of this plant over Bengal for feeding sillxworms, a light, rich, clovated. 
soil is made choice of; for tho Ilindoo cultivators say clayoy* ground or such as allows tho 
water to séttle about the roots of the bushes will not do; tho plantations, they say, requiro to ba 
renewed once in three or four years to insure & constant succession of the best leaves. Cutting 
are employed and planted about the close of tho rains in rows threo fect nsunder, and about 
half that distance in the rows, 

A plantation once formed requires no grent labor 10 keop it in ordor, ag tho closo luxuri- 
ant growth of the plants keops the weeds prolty woll under ; however, it is necessary to dress the 
ground now and then, and to earth up the plants while young, or when tho rain washes away 
the earth from their roots. The ground is generally so moist at, all times of the yony in Bengal 
as to render irrigation almost unnecessary,~~an advantage the Const of Coromandel cannot bonst 
& a will ever ronder it impossible for that country to cultivate sill at ag low a rato ag in 

engal. 

“Tho plant is usually cut four times in tho year, ond stripped of its loaves twieo, The 
latter mode is practised during the rains, when cutting the plants would injure them by tho 
water penetrating the cut parts; besides, by lonving the branches at this goason at thoir full 
Jongth, there is less danger of their being overflowed during the inundation of the Ganges. 

The ryots wlio cultivate the mulberry hush do not always rear the worm. When the 
not, they cut and sell the leaves upon the tender tivigs to inh who breed the anita bat, 
not cultivate the plant, by the basketful, in some parts called a coopie, and which is said to weigh 
on an avelage about one hundred pounds avoirdupois, The average price is about three coopies for 
the rupee, While the worms. are very young, they not only strip tho lenvos from the twigs, 
but out them small ; afterwards when the worms are larger, the whole leaves upon twigs are 
given, and they remove the sticks when the’ leaves ave consumed, Tho annual value of tho 








* Buchanan, however, distingtly mentions the fact of mulberry being grown in a cl il i 
of Dinagspne. At the same time ho admits that tho produco is ies than An a fron” oul ibspaloney tray ‘ 
whore from Italy to Japan seems to confirm Dr, Roxburgh’s obsorvations as to tho best soil for mulberny.-—-d, Ch 
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crop per beegah (the third of an English acre), taking the general average of markets and 
also the general average of lands in point of quality of the soil, may be about Rs, 8; deducting 
for the rent of the land Rs. 2, it leaves a profit of Rs. 6 to the ryot for his lahor, &,” 


19. I here introduce, though of somewhat carlior date (1796), the sub- 
Views of Mr, Atlinson, stance of a valuable papor by Mr. Atkinson, Resident at 
« Resident at Jungypore, Jungypore, and an authority upon silk. 


The causes of degenoracy axe various :— 

]. Improper food, the worms being nurtured on “the dwindling kind of mulberry leat 
generally appropriated to that purpose in India,” 

2. Improper management of the worms. Under this head Mr. Atkinson names the 
absurd and superstitious prasticos in use among the natives, which he is certain are prejudicial ; 
the situation of their houses “surrounded with trees and jungle,” and exposed to “noisome 
smells arising from slagnant water and other nuisances,” 

8. The present mode of conducting the Company’s silk investments in the awungs ;— 


7 * Advances bemg made for an article, the valuable part whereof bears so small a part to the 
invaluable part as a given weight or number of cocoons, no argument is necessary to prove that 
the quantity and not the quality must prove productive of present advantage to the cultivator. 
For, though he may pay some attention to # portion. of his cocoons, for the purpose of delivering 
the same as a sample for fixing the factory prices for a silk-harvest, yet no sooner aye their 
prices established and published than it becomes his immediate interest to distribute the mul- 
berry plauts he can command to as many silkworms as the same oan possibly keep alive, And 
if more care and a larger-proportion of food are bestowed on a part of his worms, the cocoons 
thereof are invariably designed for private trade, and the inferior are only delivered in liquida- 
tion of his balances. Although it is very cortain that the existence of the whole op originated 
in the provious advances made to him on account of the Company, yot the Resident has no 
means of preventing the practice. It is true that the cvil will, m some dogree, revert on the 
cocoon-cullivator, because tho silk agont must necessarily lower his prices as ho finds the cocoons 
decrease in value; bub few or nono of the lower order of natives being capable of sacrificing 

vesont interest to any prospect of futuro gain, tho silkworms of these provinces have been. 
for many years gradually declining, and I am afraid will continue to decline until some remedy 
can be apphed to correct tho evils sbove-montioned. Provious to tho introduction of the 
filatures, the profits of tho sillc cultivators depended immodiatoly on the excellence of the cocoons, 
as they must be recled into silk before the harvest could bo carried to market. In this cnse it 
was the spocial interest of the owners to produce the best cocoons in their power, and to guard 
the breed of silkworms from degenerating. But since the establishment of filatures has 
enabled them to put off very bad cocoons, they have become remiss and negligent, and the more 
minute, but still essential, precautions and attentions necessary to attain perfection in cocoons 
have, from disuse, it seems, been entively forgotton. It being very certain that the above 
cocoons do not afford silk agents any room Lor hoping to mect the expectation of the Hon’ble 
the Court of Directors on on extensive scale, the improvement, thorefore, of the breed of silk. 
worms becomes a consideration of importance, which 1 am afraid cannot bo effected but by tho 
introduction from other countries of a more perfect race than wo ad this lime havo in Bengal. 
Supposing it practicable to prooure a breed of silkwoxrms superior 10 those we at present possess, 
the mode which most obviously occurs to establish a goneral culture thoreof is to distributo the 
same throughout the cocoon villages in the different aurungs. But I greatly foar that the care. 
lessness and improper management of the natives would ronder this modo imoffectual, as indeed 
is evident in the case of the China cocoons. Tho method which noxt presents itself is the estab- 
lishment of breeding-houses or nurseries under the inspcotion of silk agonts for the purpose of 
yearing cocoons for supplying the filatures. Irom attending to the subject for sovoral years I 
am convinced that this method might be carried to considerable oxtont. Yet still the expense 
requisite for constructing breeding-housos equal to tho furnishing on oxtensive filature with 
eocoons ronders this mode exceptionable, and, moreover, tho circumstance of insuring: suili- 
ciency of food for the worms would oreate a nocessity of distributing the breeding-housos 
throughout the aurungs, and consequently remove the greater number of them from the personal 
care of the agents, in which caso, although healthy situations might be chosen, yet I apprehend 
it would be equally difficult to guard against imposition and prevent the quality of the cocoons 
from being impaired by want of care and judicious ixeatment of tho worms especially. They 
maust necessarily be fed upon such mulberry plant as the natives are in the habit of cultivating, 
Under the presumption that it is very possible to obtain a renovation of our breed of silkworms, 
I take the liberty of offering my opinion on the mode of conducting the business that appenrs 
to mo the least objectionable. { The mathod I would propose is the introduction of breeding. 
houses for the purpose of produing ‘lundh’ or silkworms’ eggs alone; these to bo distributed 
to the’ cogoon cultivators af lower rates than the market prices, or, in other words, that it be | 
made more to the advantage of the bussoonsh to deliver the whole of his harvest of cocoons 
than to reserve any part theieof for sced, By this mode and by due care and attention to the 
breeding-house, I think the quality of the original cocoons might bo preserved and evon im- 
proved ; and, under the above ciroumstances, ag tho bussoonah could have no motive for reserving 
‘lunch,’ the cocoons would never pass beyond the first stago to degenerate, I sm further of 
opinion that the ee of an establishment of this nature would be very trifling, I think 
that the price to be paid for ‘lunch’ by the cocoon cultivator considotably below the market 
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yates, aided by silk from inferior cocoons which it might not be eligible to retain for breeding, 
would nenly, if not quite, defiay the charge of the ibaa tice to which the use that might 
be made of the cocoons which the moth had perforated would also contribute.” 

He recommends importation of a North China breed probably through the 
North-East Frontier. The previous season he had received Italian eggs, but 
they all perished. But he speaks most highly of the Italian cocoons. 


20. It does not appear that any definite proposals for the improvement 
__ either of the breed of worms or of the mulberry arose 
rgytPaiment at Sintiporein from the correspondence between the Board of Trade 
. ond the Residents. In 1826, however, the Resident at 
Santipore was allowed to incur an expénditure of 25,000 sicca rupees in a trial 
of “nee” cultivation. ‘“ The entire process of planting the mulberry, of rearing 
the silkworms, and of winding off the silk, was to be conducted under the per- 
sonal inspection and direction of the Commercial Resident and factory servants, 
the necessary buildings orected, the proper instruments provided, and the work- 
men paid by him, the object being to ensure that tho silkworms should have a * 
full supply of food, and be managed with the greatest care and attention, 
and thereby afford silk of a suporior quality to that made from cocoons supplied 
by the pykars, and ata cost considerably less than the common rates of the 
factory.” The experiment, which was carried on till 1880, unfortunately failed 
entirely in producing a supply of silk, and not only so, but entailed considerable 
pecuniary Joss; outstanding balances of a dubiously recoverable sort having been 
allowed to accumulate to a large extent, the plan was therefore abandoned, 

21, In the years 1827 and 1828, an experiment was made at two of the 

Eapotimont with Tenth. Company’s filatures with Messrs. ILcathcota & Co.’s 
cote’s reel, silk-reel. The patent is thus described :— 

“My, Tenthcote’s mothad of reeling a silk of 18 cocoons is to divide into 8 sels of 5 
cocoons cach. ‘The filaments fiom these sets are separately connected into three ends, or strands, 
at guides placed at proper distances from each other. The three distinch onds thus converge 
to a common eye or guide, and are united into one compact thread by the eroisée, This eroisée 
is formed by passing the thread round two small and light pulleys, and then crossing the 
thread upon itself, and attaching it to the reel, By these arrangements the oye of the jiZeur 
can readily distinguish between 5 cocoons or 4 or 6, so as to always thiow on a fresh cocoon 
ag the ends singly fal. This single eroisée of the thread upon itself rendors it unnecessary 
to have two skeins rmmning upon the reel from the same basin, It also entircly provents the 
‘marriage’ ® very prejndicial union of the two threads, which ocenrs so frequently on the 
common plan, when the oroisée is formed hy two threads crossed over each other, If, however, 
an expert filer can attend to more than 8 sets of 6 cocaons each in the samo basin, a second 
skein may be wound upon the reel, as the second thread would also’ pass round a similar but 
distinct set of pulleys, and this croisde be made upon itself, In this manner the fiZew could 
attend to 80 cocoons in 6 sets of 6 each, and if one thread break it is repaired without 
deranging the pther, and without passing a double thread or ‘marriage’ upon the reel. The 
example thus stated of My. Heathcoto’s method of veeling a 15-cocoon sill, with the following 
table, will shew their applicability to all sizes of silk exceeding 6 cocoons :—~ 

6 cocoons ought to be divided into 2 sots of 8 each, 
8 ditto 2 


no oy 


9 ditto fe eee AB 
2 ditto Boy 4 
18 ditto re ar 


20 ditto Boy ” 
and so on to any desired number, never oxceeding 4 cocoons in each seb whon the number 
exceeds two sets,” + 
(I have accurately quoted the last clause, though itseoms inconsistent with 
the explanation of the recling of a 15-cocoon silk in 8 seis af 6 cocoons each.) The 
silk veeled on this principle was reported by tho Dixcctors to be in no way supe- 
rior to the ordinary filpture silk, and Mx. Heathcote’s patent was not adopted. 
22, In 1829, the ers 20,000 was placed at the disposal of the Horti- 
: cultural Society, Calcutta, for the improvement of staples 
Sey ~ ale generally, Of this sum, Re. 2,200" was allotted by the 
Society to providing prizes for good silk, 
28. In 1881, an experimental filature was established at Howrah for the 
; purpose of testing the absolute and comparative merits 
Experimental flstme at of certain proposed improvements in reeling machiner 
Howiah. : 5 ‘ . A 4 
7 including furnaces and basins. The inventions tested 
were (1) Mz, Becher’s quadruple copper basins, set in masonry with water-pipes, 
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cocks, &c.; (2) Captain Somerville’s furnaces with four ‘copper basins and iron 
doors; (8) Mr, Shakespear's pottery ghyes of four basins, with chimneys, &e. 
The result of the trial was that the furnace and basin invented by Mr. 
Shakespear were declared the best. Captain Somerville’s reeb being, however, 
superior, Government ordered the gradual adoption of these improvements. 
But it is not apparent how fay their orders were acted on in the interval which 
relapsed before the cessation of the Company’s trade. 

24, Tt was also suggested that the ground attached to the filature might be 

Hxpoiments with foreign used as a nursery for the Italian worms and white 
mulborry and worms, mulberry plants about this time received from Bombay. 
The experiment, however, seems to have been iried at Beauleah and Sona- 
mookhee instead. I briefly note the results, 

On the 16th September 1832, the Bombay Government forwarded to 
Bengal eggs of the “Italian silkworm bred at St. Telena.” These, with some 
other subsequent supplies, were distributed to the Commercial Residents of 
*Beauleah, Sonamookhee, Hurripal, and Comercolly, and a portion sent 10 the 
Horticultural Society for trial at their farm at Akra. At Sonamookhee, the 
Resitlent, on 2nd April 1888, reported as follows:—*‘Of the three papers of 
Ttalian eggs sent me, a considerable proportion have successfully hatched, and 
the silkworms have spun white cocoons, such as I have described to Dr. Lush, 
viz., not so largeas the Bengal annual, and with a tinge of green, owing 
perhaps to the change of plant on which thoy were fed, yel the small speci- 
meus of silk obtained, as far as I can judge, evinco tenacity of fibre and sofiness 
approaching to the silk of our annuals, which bears the closest affinity to the 
best Italian silk.” Mr, Shakespear had also obtained a considerable quantity 
of eggs with which to prosecute the experiment in the following year. Owing 
probably to the retirvemont of the Company from trade in 1884, no such experi- 
ment seoms to have been made. At any rate ils resulls are not on record, At 
Beauloah the Resident Hy et that, owing io the habit of the St. elena eggs 
to hatch at intervals, and the inconvenience and difficultios it caused, he had, 
‘although’ worms sufficient to produce a maund of cocoons of forty kahans 
were hatched, been able to mature but one kahan and six puns (1,760) cocoons 
fit for winding off into silk. Those, moreover, were of a very indifferent de- 
scription, and not having beon fit for letter A, had been spun into B.” The 
season, from drought and excessive heat, is stated to have ee to 
the experiment; but in the opinion of the Resident, “ there was nothing from what 
had been. seen to induce the bolief that tho Bombay eggs were inany way better 
than the annual worm of Bengal, or that, under any circumstances, their produce 
would have realized better in quantity or quality.” I have not been able to find any 
yecord of the experiments with the St. Helena eggs at the other places to which 
they were distributed. The mulberrics sent by the Bombay Government were 
two varioties of the Italian white mulberry received from St. Helena, one 
variety being named the doppia foglia. Txperiments were iried at the Sona. 
mookhee Residency and the Akra farm, and the larger kind was successfully 
reared; but neither it nor the doppia foglia scems to have been to any extent 
naturalized in Bengal. 

25. “ The Court's letter, datod 28rd July 1838, informed the Government 
Cossation of Company's had of Bengal that, under the provisions of the Bill then 

enon oy mPa" in progress through Parliament, the Oompany’s trade 
with India and China would cease, but that the purchase of silk was to be con- 
tinued for 1884,” and it was subsequently intimated that “ the provision of 
silk should also be carvied on in 1885 at such filatures as should yemain in 
the Company’s possession. But Government was directed to take measures for 
the disposal of the silk factories as spoedily as consistent with prudence; the 
injunction to use prudence being understood to refer less to the pecuniary gain 
or loss of the Company, than to the interests of the people, and to the keeping 
up the supply of silk.” I+ was declared that the silk-growers should not be 
suddenly deserted, unless there were capitalists ready to carry on the filatures, 
even though some loss should be incurred in protecting them. In consequence 
of these instructions, attempts were made in 1886 to dispose of the filattires by 
public auction, but up to 1836, at any rate, most of them remaified in the 
Company’s hands, The hired native filatures were, however, given up, and the 
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: f silk, by contract, discontinucd, from which two sources a portion 
Se atifostinsit hd always been derived. In 1887 the severance was completed. 
26. I appenda statement of the imports into England of Bengal silk 
Exports of Bengal silk flom for the years 1812 to 1885 :-— 
1812 to 1835,- with aveiage 























price fiom 1817 to 1835, 
Raw Sitk imported from Bengal. 

Private Bongal raw; Total Company's 

Company's Bongal| sillc impoited ware. | import and private 

Ed saw silk imported, ) housed by the | import wm ohoused 

Company. by tho Company, 

Ths, Ths. Tbs, 

1812 te 558,862 423,665 082,427 
1813 aa 831,891 252,459 1,084,850 
1814 ay 722,727 114,239 836,966 
1815 ie 522,810 279,476 802,286 
1816 Ve 881,215 898,549 779,784 
1817 ave 878,459 128,876 502,385 
1818 . 758,116 420,860 1,160,976 
1819 vas 558,105 197,922 751,027 
1820 one 811,876 250,572 1,071,447 
1821 reo 817,625 172,838 990,468 
1822 ave 845,882 107,285 1,042,617 
1828 ace 850,608 $10,518 1,161,186 
1824 2, 660,012 271,637 981,640 
1825 my 699,230 220,206 919,486 
1826 in 898,388 888,085 1,287,028 
1827 rr) 926,678 99,861 1,026,089 
1828 edie 1,089,623 96,686 + 1,186,800 
1820 vee 1,120,710 258,044 1,987,754 
1880 te 1,096,071 90,092 1,186,168 
1881 ay 1,080,280 64,597 1,094,877 
1882 oe 750,828 205,625 956,458 
1883 ae 698,851 52,129 750,980 
1884, rr 767,517 58,124 810,041 
1888 ve 721,600 6,026 727,685 








27. We have thus reached the stage when Government retired from 
business, the narrative having been, so far, almost ontire- 

in nenth view of tho system Jy taken from the “Report of tho proceedings of the 
pice peiodof the ast India Company in regard to tho trade, culture, and 
manufacture of raw silk” submitted in 1886. It may 

be useful at this point to give a sketch of the system as it oxisted at its thost 
flourishing epoch. We find, then, that in March 1832 there were distributed. 
thxoughout the silk-producing districts eleven head factories, viz, those of 
Beanleah, Comercolly, Cossimbazar, Hurripal, Jungypore, Maldah, Radnagore, 
Rungpore, Santipore, Sonamookhee, and Surdah, At each of these hoad facto- 
ries was a Commercial Resident, established in a handsome, in some cases oven 
palatial,* “vosidency,” and having commercial jurisdiction (so to speak) 
throughout a surrounding tract of country. Part of the Residont’s duty was the 
supply of the “ provision” of silk. ‘Lo enable him to produce the whole or a part 
of this “provision,” ho had a certain number of filatures at his disposal—some 
Company’s property, others hived (the proportions varying in tho different cixeles), 
scattored throughout his jurisdiction, and to these filatures the cocoons were, as 
a rule, brouglit by: the pykars or middlemen, who purchased them fiom the 
rearers of silkwotms, who again. wade their own arrangements with the grow- 
ers of mulberry. The latter two classes were, as a rule, distinct, but sometimes 


the silkworm reavers grew their own mulberry. Advances of dash were made 
nsae tase nnnn ce =. 

* For an account of the Residency at Soo.ool, in the days of Cheap the Magunificont, sea My, Hunter's 
* Annals of Rmal Bengal,” Vol. 1. pags 353. Soorool seems to have heon abandoned afterwards, and the 
Commercial Resident's head-quartors removed to Gonntea, the faotot'y of the ‘adventuier’ Traghad, at the time 
of which Dh. Hunter writes, Ab that period [etre 1780], thore ware threo head fhetories and twelve subordinate 
factories in the trac desciibed as “ tho westorn principalities,” and the total mnoreantila investment of Beorbhoom 
is said to have yaied fiom £45,060 to £66,000 a year, Mx, Hunter's sixth chapter conteing an interesting 
account of tho Company's systent of commercial managemont, 
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to the pykars, and they were paid, sometimos by the weight of “ green” cocoons, 
but more generally according to the outturn of silk, Sometimes advances were 
made direct to the vearers of the worms; and those who took such advances 
wore, at any rate till the year 1829, granted peculiar privileges. Tor instance, 
they could not be summoned by the civil courts except “when the investment 
was at a stand,” and they were “protected from the oppressions of tho natives 
more than those who were uot cmployed under the Company.” The prices 
fixed in 1888 were the following :— 


Rs, A, 
March bund (or crop) large 8 8 | Per seer (of s/h, to wit) with 
s 3 small 7 0 certain additional remuner- 
April, 7 peo de) ation for superior colour 
Rainy ,, a oe . 6 2 or fineness, 
October and November . 72 


28, Tho total number of basins in the filatures, owned or occupied by 
leit ofthe Alisémse the Company in 1881-32, is givon at 15,728 ; thus, Com- 
‘ -pany’s basins 12,089, hired ditto 8,684, total 15,728, 


*29. Such portion of the provision as could not be produced by the fila 
Othor mons of movision, “OS was obtained, by purchase, in the form of raw 
i ‘silk, either direct from native spinners, or through brokers, 
These brokers were somotimes European ‘adventurers’ —e. g., the Mr, Frushard 
in Beorbhoom, of whom Mx. Hunter gives an interesting sketch. Ile “ founded 
little tributary filatures throughout the whole north-east jungle of Beerbhoom,” 
and his head factory (Gonatea) “xebuilt soveral times, now forms the most, 
imposing mercantile edifice in the district.” From the year 1826, howevor, the 
country-wound silk ccoased to form any part of the “ investment.” At the 
Cossimbazar, Maldah, and Santipore factories silk goods were manufactured, 
but from the country-recled or “putney” silk, All filature silk was exported 
“ yaw.” 
80. In some districts, notably that of Rajshahye, tho Company had not 
a enero of the trade in silk, though the Residents 
evidently looked with jealousy on the outsiders; and as 
the former had the means, to a certain extent, of running up the price of cocoons, 
the private traders do not seem to have been very successful, and only got the 
inferior sorts of silk. In fact, the Dircctors at onc timo complained that the 
prices were run up so high that no private speculator could enter the market, 
which was, moreover, ofton overstocked by the operations of the Company. An 
instance of this is given in the following oxtract from tho cvidenco of Hon. A. 
Ramsay before a Select Committee of the House of Lords in 1880 :— 


* “T oan speak from my own knowledgo of one speculation I mado in silk in the year 1805, 
when Marquis Cornwallis went to India, IIe arrived in the month of July, and immediately 
puta stop to the Company’s investments. Thore was a great scarcity of monoy, ab the time, 
in the market, and the silk peoplo came to me to know what was to bo dono with their sill, 
T told them I.could not take their silk, and they must soll it to individuals, Their answer 
was that thore wove no individual purchasers in the market, and they could not sell it. There 
wag a discount on bills at that time of 15 por cent. betweon Caloulia and Moorghedabad, 
They, tha brokers, came in a body and offered. me thoir silk and to 1ako tho loss of the 15 per 
cent, on themselvos, which I agreed to. Isent the aille to England, and I lost, I think, about 
£2,000 on it. ; 

Question, —Upon what quantily? Answer,—I think there was about £20,000 (? 20,000Ibs), 
and I never traded in silk again.” 
81, The cocoons seem to have been the produce of worms of four species. 
scion of Three of these I have noticed above as having, probably, 
ee err been existent in Bengal in the middle ofthe last cen- 
tury. Four kinds are distinctly mentioned as in existence in 1819, and we 
know when two of these, the China worm and the bara palu, were first intro- 
duced. The first kind was the large or annual worm (2. tector), yielding its: 
yeasly supply in March, its silk being of a high quality. This worm prodomi- 
nated in the Cossimbazar circle, where it yielded the groater part of the March 
crop of silk, but was found also in Hwtipal, Jungypore, Radnagore, pnd Sona- 
modkhee. The Jungypore Resident in 1819 complains of the squltivation of 
this worm haying become “extremely precarious and unceriain;t” snd attributes 


Private traders. 
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this to degeneracy in the stock. Tho second kind (B.fortunatus) was the desi 
or indigenous worm, doubtless the first domostic species naturalized in India. 
It afforded five harvests in tho year, called, respectively, the October, November, 
March, April, and June—July bunds. The two last bunds were the weakest, 
but the March bund also was precarious, depending on the weather and yield 
of mulberry. In Ilwripal the desi worm had in 1819 only just been intro- 
duced, and it was then unknown in the Radnagore circle. This worm was: 
generally ranked next to the bara palu (B, tewtor). The third species or China 
worm (B. Sinensis, Hutton) was, as we have seen, introduced at various times 
between 1771 and 1790. In 1819 it was said to have degenerated. There 
was large intermixture between it and the desi species in the Cossimbazar 
circle. Asa pure breed, it seems to have chiefly prevailed in Jungypore and 
Hurripal, Mr. Speed, in a paper which I shall presently quote at greater 
length, writes of the China worm :—‘It cocoons monthly between November 
and June if attention be paid, but more generally from January to May. Rate 
of breeding much the same as the desi, than which it is of a somewhat larger | 
size, and is perhaps the most profitable kind of worm, being of shorter life ; 
will feed on indifferent leaf, and is of hardier constitution, that is, less liable to 
be affected by the vicissitudes so injurious to other worms.” It is to be noticed, 
however, that Mr, Speed calls this the “ Madrasee or China worm.” Now, the 
report of the Board of Trade gives the Madrasee as one of the kinds of wistri, 
(see below), and at the present day Madvasee is » synonym for nistri. The 
description given by My. Speed seems, moreover, to agree better with that of the 
nistri as given by the Board of Trade. On the other hand, Mr. Speod distinctly 
speaks of a cross between his “Ohina or Madrasee” and the desi moth. No 
such cross between nistri and desi is mentioned by the Board. The subject is 
somewhat obscure. The fowth species or tribo was called tho nistri or somo- 
times the Madrasee, the B. Crest of Captain Ilutton. The Board of Trade 
express themselves doubifully as to tho origin: of this tribe or species. It is said 
to include three species or varicties, but on this point, 100, the reportis confused, 
It seems to have prevailed chiefly in Beauleah, Comorcolly, and Maldah. It was 
a multivoltine, yielding apparently six harvests, of which, however, the April, 
June, July and September bunds were the most abundant, 

According to Mr. Atkinson the “desi” worm had also degenerated. 
My. Atkinson recognizes only the three breeds, large annual, “ desi,’ and China 
or Madvasee. He classes them in the above order as regards quality of silk, 
From the history he gives of its introduction from 1781—1788, his third species 
is the China species, and not the nistri. Under careful breeding he says he ob- 
tained good silk from it, but in the hands of the natives, who crossed it with the 
country breed, it had so degenerated that he had tried to persuade them to give 
it up. But they clung to it for three reasons: (1) it was more xapid in jits 
evolutions; (2) it was hardier; and (3) it was less squeamish as to its food than 
the worms of country stock. 


82, Dr. Buchanan estimates the yield as follows :—In Dinagopore, on the 
eld of att Mahanunda (7. ¢., in the portion of what is now Maldah. 

Aeld of silly, $ * . 

dying east of that river) 24 seers (of 88 sicca) of cocoons 
peane 15 sicca weight of silk, or 6'8 per cont, More to the eastward, on the 

orotoya, the yield was said by tho ryots to be 22 scors to 28 sears of cocoons, 
or just 4 per cent. “Mz. Monkton,” howover, put it at onc-eighth the weight 
of cocoons, or 12°56 per cont. In tho then district of Pumeah, now western 
Maldah, and only separated by the Mahanunda from the first tract, the yiold is 
given by Buchanan. as 1 in 174, or 5-7 per cent, Tho papers published with the 
report of 1886 do not give any very full information as to the yield of silk from 
the several species of cocoons. ‘The Sonamookhee Resident, however, calculates the 
yield of 103,500 kahans of cocoons of the annual species at 150 factory maunds 
of silk, a kahan being 1,280. This would shew that it took 908,200 cocoons to 
yield a factory maund of silk, Mr. Shakespear also furnishes the following 
figures:—48 kalians (= 61,440) of cocoons of the October, Novembor, or 
January bunds yielded 2 seers 12 chittacks of silk; 24 kahans (= 80,720) of 
the annual cocoons yielded 2 seers 4 chittacks. In the March bund, 45 kahang 
(= 58,620) of the small cocoons yielded 2 seers 2 chittacks of silk. These 
figures, assuming My, Speed’s calculations as to weight of cocoon (see below), 
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would give a yield of 8°8 per cent. on weight of cocoons for the small size, and 
94 per cont. for the annuals. Mr. Speed gives the following figures on the 
subject; he thus puts down the number of cocoons on the fifth vay required to 
make a “seor of 80 sicca weight;” of desi 2,080; of his Madvasce 1,760; of 
annual 1,280: 256,000 desi cocoons will therefore weigh 128 sicca seers, ‘The 
yield of these 128 scers he sets down aot 11 scers 14 chittacks “by customary 

“limit,” and 18 scers 11 chittacks “by private accomplishment.” So for the 
annual cocoons he gives a yield of 8 seers 18 chittacks by “customary limit,” 
and 10 seors 8% chitlacks “by private accomplishment,” from 157,000 cocoons, 
weighing 122 seers, The case of the Madrasee cocoons cannot be clearly made 
out, These figures would give as the percentage of silk fo weight of cocoons,— 
desi, “by customary limit,” 9 per cent.; by “private accomplishment,” 111 
per cent,; annual, “by customary limit,” 72 per cent.; “by private accom- 
plishment,” 8°6 per cent. The Hon, A, Ramsay, however, in his examina- 
tion before the Select Commitice of the House of Lords in 1880, stated 

othe amount of spun silk obtained from Bengal cocoons to be only 5 per 
cent,, while My. W. Prinsop in 1882 gives the following figures :—“annual 
worm,—1 maund of 80 sicca to the seor yields about 8 seers of good silk 
(==7'5 per cont.) ; small (desi) worm,—1 maund will yield 24 scers of good silk 
(==5'625 per cont). “Mx, Twnbull of Ghattal, in amore recent paper, estimates 
the yield of cocoons of each of the four kinds as follows:—annual, 6'625 
to 6'875; Madrasco, 5' to 6:25; desi, 5°625 10 6:25; China, 5:375 to 6°26 por 
cent. ; and in a lettor lately communicated by tho Government of Bengal, this 
gentloman oxpresses a distinc opinion that the“ yield per cocoon has not dimi- 
nished,” Theso different sots of figures are hard to reconcile. I may note here 
that some silk which won the IZorticultural Society’s medal in 1889 was reeled 
from annnal cocoons, yielding 148 per cont. 

88. The food of the worms consisicd, for tho most part, of the common 

Tioaiol Lis woais desi tit, ov indigenous mulberry. There was also a so- 

: called bidesi, or foreign mulberry. Mr. Shakespear, 
Resident at Sonamookhee, describes them and their mode of cultivation as 
follows :— 

There ave two species of mulborry plant in the aurungs of the Sonamookhee Residency, 
weat of the Bhaugirutty river. One ig the desi {indigenour), called ‘Kajlahy the other bidesi 
(exotic) ; both bear fruit, which begins to sot towards the end of October, and ripens in about 
two months, 

“The sali is supposed 10 be the Madvrasee or forcign: ils bark is of a pale grey colour, 
that of the ‘Kajlah’ is darker. I cannof speak to the culture of plants and usage af other sill 
aurungs, having never beon at any of them. 

« With reference 10 the culture of the desi plant, itis to be observed that the ground is 
generally so moist at all times of the year in Bengal as to vendor irrigation almost wmnecessary. 
Thd plant is usually cut four times in the year, and stripped of its leaves twice, The latter 
mode is practised during the raing, whon cutting the plants would (end to injure them, by the 
water penotrating the out part, or eventually by the overflowing of the Ganges. 

« But tis apparont local fertility is unfor roel combined with gical humidity, and sndden 
transitions of temperature from heat to raw cold, and cold to heat, which are tho great ovils 
the manufacturer of ow silk has to contend with in Bengal, opposed 1o the superior 
advaninges possossed by the Italians, of a pure, mild, ond regular bg meg specially on the 
borders of a mountainous county, such as the northern provinces of Italy, Piedmont, Milanese, 
and the Tyrol approaching the Alps.” 

Mr. DeVerinne, Superintendent of the Akra Farm, wrote: “The kind of 
mulberry preferred by the silkworm has a small leaf of dark colour, rather 
thick, called double leaf, and difficult to pick. Its botanic name is Morus alba. 
The kinds that will thrive bost as standard trees are called morus alba, of a white 
berry, and morus rubia, of a black berry, with upright large trunks, rising 20 feet 
high or more. Myr, DeVerinne, however, thought the “common dessy (morus 
Indica) hest adapted for cultivation on the Bengal plan.” Mr, Storm describes 
four kinds as used in the “districts of Caleutta. The native names ave saw,* 
bhore,t desi, and China. The two first produce fruit (black), but the last two 
have no frit. The leaves of the saw axe very large, but they are not given to 
the worms till they have passed two goome.t The leaf of the bhore is small and 


ores 





* Probably eacontrie spelling for “shéh.” 
+ Probably escontris spelling for “bara,” 7, ¢, large mulberry, 
tT Bongalee “ ghum,” meaning ” sloop,” 
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jagged; the leaf of the desi is small and plain; and the China is also small, but 
jagged at the stem. The leaves are considered all equally good for feeding the 
worm, The mulberry tree is not cut down for five years; itis then allowed to 
grow for five years more, when it is rooted out.” 

Mr. Hyde, Resident at Beauleah, reported :~— 

“Tn the Beauleah aurmngs the mulberry cultivation is entirely accomplished from. cuttings of. 
five or six inches in Jength ; and in the comee of five or six months after plantation they become 
sufficiently rooted in the ground to admit of the shrubs being ent. The cuttings ave set three or 
four together, with six inches space between cach cluster, and in rows, leaving sufficient width 
between the rows to admit of the ground being turned up by the khodali, and the small plough used 
in Bengal. ‘The fields are never irrigated ; but if the weather be favorable, with a seasonable sup- 
ply of rain, five or six crops may be obtained throughout the year, but never fewer than four, unless 
the season should be unusually droughty. If the mulborry plants be originally planted in good 
land, well attended, and kept well weeded, the plant will last, ten or fifteen years. In that case it 
is necessary to supply fresh earth annually, as manure, after the first two or three years. Thetime, 
however, which one set of cuttings will take to produce the leaf, with nutrition, depends much 
on the quality of the soil, and the attention paid to render it forlile, Some ficlds will not last more, 
than four or five years, The height to which it grows before it is cut varies as tho weather ma; 
be favorable or oiherwise, It may be stated from two to fourfect. The plant, when requixed, is 
cut three or four inches from the ground, except in the rainy season, when the stumps are allowed 
to be eight or ten inches in length. After the plant has been used for the worm in July, it is 
allowed to grow to waste in order that the rains or inundations may not destroy or injure 1t. The 
rains having subsided, the plant is eut down, the land ploughed and dressed as may he requisite 
for the grand bund of the year called the November bund. * Tn the Beauleah 
aurungs not a worm is reared, from the leaf of tho ¢ree; but the large or anual worm prefers 
the leaf of the shrub which is well matured to that which is young and tender, Ience it is 
inferable that the annual wom would thrive better with tho tree leaf than the shrub leaf. 
The treo, though never used in this district, is said to be cultivated in part of tho Rungpore 
and Radnagore districts. The mulberry shrub, notwithstanding it occasions moe labour and 
axponse, is more profitable than the treo, from ils yielding four or five crops in the year, and 
thereby is moro suited to the desi and aistrt worm.” 

The following is an extract from a letter from My. Richardson, Resident of 
Comercolly :~ 

©The kind of mulberry used in these aurungs is called dest tft. The season for planting 
mulberry is the month of Kartik (October), although I have planted it with success all the 
yearzound. The cuttings are about five inches long, and ave planted in rows about seven inches 
apart. In my opinion, it would bo better a little farther apart, and in a diamond shapo. Tho 
leaves of the fist cuttings of new planted mulberries are reckoned poisonous, and, if given to 
the worms, kill them. After this the plant will be fit for eutting about every two months, 
After each cutting tho field should bo weeded and dressed with a littl manure, and in the 
month of Kartik, every year, the mulberry should bo ent and the field undergo cight or, ten 
ploughings, and be well manured. Cultivated in this way, it will flourish for seven or cight 
years. After this period the ground should have a fallow, or be appropriated to other less 
exhausting crops for two years, when it may be planted with mulberry again, Mulberry I 
planted last year round my house was cut this year on the 10th March, hele ht 2 fees 6 inches 
and 8 feet; and again cut on the 10th May, height 3 fect and 8 feet G inches; and it is ‘now 
(80th June) 2 feet and 2 feet 6 inches, On the 80th April 1832, I sowed some mulberry seed 
which came up on the 20th May, and was 1 foot 6 inches high, and ready for cutting, on the 
25th August. The leaves of this mulberry ave preferred by tho yearers of cocoons, Tho 
mulberry is never permitted to grow into treos in this part of the country, though I havo 
tried it, and it will grow into a tree upwards of 10 or 12 feet high; but the wood is liable to 
be attacked with worms, and the treo soon decays. I should consider this mode of cultivating 
mulberry yery expensive and ruinous to the chisis,” 

Mr, Grant, Resident of Hurripal, writes thus :— 

“There ave two varieties of the mulborry here, one of which, the dest, is generally 
cultivated for fecding silkworms, the other, callod simply, by the natives, the lage mulborry, 
hears a purple fruit and is cultivated in gardens. Although the large mulberry yields more 
leaves, the desi is preferred, as agreeing best with tho worms, It appears that those fed with 
the garden mulbery yield an inferior cocoon, ‘The desi, I believe, gives a. white berty, but 
ia not allowed to produce fruit. The method of cultivation differs from that in use about, 
Beauleah and Maldah, the leaves only being here gathered from standards, Slips are planted 
in October, and leaves are gathered from the plants in the following June. Between three 
ox four yenr's from the first gathering of the leaves the plants ave out down close to the ground, 
This is done in February, and leaves are again plucked from the new sprouta in June. In good 
soil the tices last upwards of fifteen years, and in bad, not less than six or seven; but whatever 
may be the time a tree lasts, it is a rule to cut it down close to the ground every three yoars, 
so as to keap the standard of a height which enables a man to pluck the leaves without climb- 
ing. The earth is dug up and the trees manured in October, and at this time they are also 
watered. Fresh earth is put round them in February, and they ave watered two or three times 
more during the year. Whenever grass appears, the earth is dug up to destroy it, The renson 
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given by the natives 10 preferring: the standard trees to cultivating the same way as at Beaulenh 
is, that the soil is too dry down here to answer in any other way than with the standard,” 
34, ‘Ihe method of rearing adopted will appear from tho following 
Method of reaving woums, extracts :— 
The stock on first establishment. st, receiving houses. —The best sizo is about 24 Leet long, 
15 fect broad, and 9 fect high, including a raised Hoor of 8 feet; the walls to be of earth 
‘ahout a eubit thick, and roof of thick compnet thatch, the ridge being 144 feet from the 
ground ; or 8} perpendicular feet higher than the upper part of the wall, with doorways to the 
southward (most preferable) or eastward, und two small windows at nearly the top of the walls 
on the same sides. Such a house is equal to 200 knhans or 266,000 worms, that is, 5 ghurrahs 
or machans, each having 16 datas or shelves of 64 x4} foot, with a raised rim of 2 or 8 inches, 
well leeped or plastered with cow or buffalo’s dung; the last being the most esteemed by the 
natives, with good appearance of reason, as the odour is more congenial to the worms, and 
each of these shelves is sufficient space for 24 kahans or 8,200 worms, 
The ghurrahs are supported by four corner hamboos resting on soraees or small earthen 
saucers, to contain water for the purpose of obstructing the passage of ants and othor inseets. 
. ,. Lo cach house thore should be 10 chundrukees, pheengs ov spinning mais of 84 x 4 fect, 
with the raised work of threo inches, ‘Tho remainder of the fittings-up ave a close bamboo chick 
for the door, another for each window, a Lew baskets of large size for the carriage of leaf, 
aknile, or bytunce, for cutting the same during the carly stages of tho worm ; threo or four gun- 
nies for purdahs and spreading on. the floor, with a small number of earthen pots or kulsies for 
sundry purposes, the whole costing from 50 to 05 rupees per house, according to the locality 
and the facility of procuring labor and cheap material. Zadra expense—To every 12 houses 
there should be an extra building of thatch and mat 20 feet long, 12 feet broad, and 8 feet 
high, with mud floor, sorving Lo pub away material not in use, but moro especially to alford pro- 
tection to the chundrukees or spmining mats during the night in spinning time; the worm 
heing inclined to relax ils operations dwing davkness and the changed aix of the night, to con- 
sequent deterioration of the cocoons : while by the influonce of light and protection from night 
air, the animal continues wnremittingly its labour, and hence an improved cocoon ; the cost of 
the building may he from Rs, 4-8 to Re, 6-8 per rearing hone, on 
Of the mulhorry about $ths is actual leaf and #ths wood and waste, During tho Ist stage or 
kullup (kalpa), the leaf must he very fincly cub up ; for the second, quartered ; and for the 8rd and 
th, it is givon whole on. the stick as cut from the field ; most entvollly cleaning out evory morning 
of the last tivo stages, the worms being easily removed for this purpose alter they have preeres| 
on to the fresh supplics. ‘The supplies of food are given twvice a day during the Ist and Qui, 
and evory six or eight hours of the two last stages, and even oftener if the worms are observed. 
to ent with avidity, which is generally the case for two or three days in each of the Inter stages. 
As soon as the worms are ready to spin, thoy tun from a greenish-cream to a mellow light 
orange colour, nob unlike tho pulp of a ripe papaya, imagined with a bloom on it, with a 
transparent sbreak down the back, yaaeing, as is observed, tho emission from tail to head, whiels 
forms the silk, ‘They ave then put mto the chundrukees, placed in the open air freing tho sim, 
when not too powerful, or turning aside a Jittle in such caso, but under no shade, and all night 
uniler eover, with a lamp bwning till past midnight as well as just before day-break. ‘The 
worms work with activity Lor 86, and gradually volaxing, continue thoi operations for 66, hours. 
Aboyt four or five days afterwards tho cocaons are rend, for reeling, except during tho rains or two 
last. bunds, when they will be ready tho third day, and nob keeping sound for many days should 
he mn off as quickly ag possible; while at other periods killing the'grmb either by exposure to tho 
sun for abowt four or five hours during tho cold weather, or heating in an oven aba moderate tom- 
perature for about throo hours in the hot weather preserves the porfeotion of the cocoons,” —A/r, 
Speed's paper in Fok. 111. of Lransactions of Agrientlural and Lortioultural Society of India, 
The “practices and projudices of the TLindoo breeder of the silkworm in these districls may 
not be unintoresting, Bhoy protend 1o hold the instet in a ceed of religions awe, and thus, as 
snered, impose on themselves penancos Sor its salvation, handed down from ono genoretion to 
another through {ime immemorial, which are slrictly abided by. In the progress EF fovting the 
worm, more especially dwing the critical periods of the four ages, or sickness while moulling, 
during which the worm has reached two-thirds of its full prowth, and wntil it ultimately closes 
itself in its pod, the intercourse of the soxes is forbidden, Girls and women, whether 
in thoiy courses or parlurient, are excluded. Men do not shave or perform. their ablutions, or oil 
their bodies, but remain clad in their dirty clothes. Fish, turmeric, garlic, onions, snuff, and 
tobaceo ave prohibited, though they smoke outside their houses,* Surely the proscribed have the 
best of it. To crown the whole conjuration, as a charm against evil spirits, an old shoe, with a 
bundle of thorns, is hung upon the edich (lattice screen) at tho door of the breeding-house.— 
Letter from W. Shakespear, Resident of Sonamookhee. 
85. The method of reeling pursued by the natives is thus described in the 
Method of reeling yoport alzeady so largely quoted :—~ 
(1) among natives; 
The chdsds ov vearers of the silkworm wind off the cocoons in earthen basins (with 
the aid of cow-dung as fuel instend of wood) upon the common Bengal 2uéfahs, or reels made of 


Tn Tal yr and France tho breedos ae gavtiat in keoping their hands and clothes freo from the igint of 
tabacea, snull, garlic, onions. aud oil, as being all dangesous poisons to the worm, precautions which tlie wily 
JFindao perverts to mysterious prohibitions, and the eycluston of othora not initinted in the sanctily of his rites,” 
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bamboo, the thread so reeled being called gutney. Tine and coarse threads are wound in the 
same skein indiscriminately, and parts of the husk frequently intioduced to increase the weight ; 
it ia hence necessary to have the putney ve-wound, ‘This is first done on bobbins, in order to 
preserve the different degrees of fineness, The sill is then wound from these bobbins upon 
a large reel to separate and distinguish the colours of each assortment, and is taken off as soon 
as dry to be twisted into skeins, 

But Dr. Buchanan, writing somewhere in the period 1807-1814, says 
that, in the tract of country which now forms the district of Maldah, the natives 
had almost entirely abandoned “the original Iindoo manner of winding the 
silk from the cocoons by means of a small reel (laya) about 8 inches in diame- 
ter, which is fastened to a spindle that the workman twists round with his hand, 
and a larger reel (gayi), moved by a winch after the European fashion, is gener- 
ally employed. Several people in the district have huts in which there are one or 
two reels, each provided with a small furnace and vessel for containing hot 
water,” and the instrument was let out by the day. Tho defect was the want of 
any method of imparting a twist to the thread. ‘The recling machincs used in 

(2) at the Company's fila. the filatures were based on the best European models, 
tunes, and the greatest pains were taken to scoure a firm, qven, 
well-crossed thread. 

86. As to the extent of silk manufacture I have not been able to obtain 
much information, We have seen that the Company 
manufactured silk stuils at three of its Residencies, but 
from country-wound silk. The stufls seem to have been chiofly undyed_ picce- 
goods, known as corahs, and bandannas. There was doubtless a good deal of silk 
made for home consumption also, but I have not found any figures to shew 
either the exports* or the total production for the period of the Company’s trade, 
Buchanan gives an elaborate account of the silk manufacture in Maldah and tho 
neighbourhood. The cloths made wore almost all mixed, tho warp boing silk 
and the woof cotton. The warp was genorally disposed in stripes, tho woof 
being of one colour, The paticrns did not display much taste. There wore 
said to be about 11,000 loonis in this region, but not one-half of thom constantly 
employed. Buchanan ostimates the value of the stuffs exported annually to the 
westward, 10 Moorshedabad, and Caloutla, at not less than 10 lakhs annually. 

The industry still exists about Maldah and English Bazar, but in a languish. 
ing condition. ‘The aspect of the town of old Maldah is that of the drearicst 

ecay. 
Oy. Whether the domesticated silkworm was introduced into Assam from 
Bengal or, as I believe, vice versd, the method of treat. 
ment found to prevail in the former province, when we 
first obtained possession of it, and which still continues to be followcd, seems to have 
closely resembled that pursued in Bengal. ‘Two sorts of Bombyw, the hara palu 
(B. teator), and the chota palu (B. fortwnatus) were reared. The following 
notice is extracted from Buchanan, and includes some particulars as to the 
munga and eria, of which fuller details will be found further on :— 

The native women of all castes, from the queens downwards, weave tho four kinds of silk 
that are produced in the country, and with which three-fourths of the people are clothed, 
Considerable quantities of the two coarser kinds ayo also exported, ‘There may bo one loom for 
every two women, and in great families there aro eight or ten, which ave wrought by the slave 
girls, The raw material is seldom purchased; cach family spins and weaves the silk which 
it rem, and petty dealers go round and purchase for rondy money whatever can be spared Loy 
exportation, or for the use of tho few porsons who rear none of their own, ‘Tho gill cloth serves 
generally for that which is wrapped round the waists of both sexes, and is made of diffaont 
sizes, according to the purpose 10 which it is 10 be applied— 

1sé.—Dhuti, from 8 to 16 cubits long and from 2 to 24 wide. One end is wrapped round 

the waist, the other end is thrown round the shoulders, They are uaed both 
by men and women. 
Qnd,—The Rihe is wrapped round the waist of women, but being short does not admit 
of passing round the shoulders. The pieces are 6 cubits long by 14 wide. 

8rd.—Mekla seams to be the original female dress of Kamrup, and is the same with what 
I have described as the dress of the Koch women in Rungpove, and with the 
female dress in Ava, and of the shepherd tribe in Mysore. 

4th—-The Chhelang is a piece for wiapping round the shoulders of men in cold weather; 

it is 6 cubits long by 8 wide. 


Silk manufacture, 


Silk in Asam, 





* Mr. Holwell, witting in 1759, mentions six kinds of cloth and raw silk as being expoied fiom Nattoro Gin 
Rayshahye) both to Emope and to the markots of “ Bussoia, Mocha, Judda, Pogu, Achcen, aud Malacca* Flom the 
passge 8 quoted by Ma, Skiune (to whom I am indebted for the 1eference) it is not quite clear whothe: the cloths wae 
ail Of silk, 


SEC. I. ] SILK IN INDIA—BENGAL. 17 


bik. —JThardar or Mongjuri is a piece used by women for the same purpose. I is from 4 to 
5 cubits long and from 2 to 24 wide. The Jhardar is of a flowercd pattern, the 
Mongjuus plain. 

6th.—Mosaris are picees 80 cubits long by 1} or 2 cubits wide, and aro intended for 
curtains. ‘Chey avo of » very thin fabric, and are flowered. The propor silk, or 
Pata, as it is called in Assam, is only used forthe dhutis of the great. Tach costs 
fiom Re, 1 to Rs, 8. 


Tho Medanggori silk, which constitutes the dress of tho higher ranks, is wrought into 
dhutis, most of which are dyed red with lac, but some are white, They cost fiom Rs. 24 io 6, 
chiefly owing to a difference of sizo, being all nearly of the same fineness. Ruhes cost, fiom 
Re, ito Rs. 4. The Muga silk is Che dress of the middle ranks, Dhutis, which are mostly 
undyed, sell from Re, 1 to Rs, 4. Meldas from Re. 1 10 Rs. 8; tho Jhardars from Rs, 24 to 
Rs. 4; the curtains from Re. 1 to Rs 6. Rihes from 8 annas to Rs, 3, 

The Evendi silk serves as clothing for the poor. Rihes cost from 410 6 annas; Chhelangs 
fiom 8 annas to Rs, 2. Melslas from 8 annas to Re. 1. Mongyjuris 8 annas, 

The small proportion of tho silk that is dyed has this opaation performed on it by the 
women, by whom it is woven. 

I oxtvact Myx. Ilugon’s description of the Assam recl as oxhibiting the 
implement in its simplost expression :— One porson winds off tho silk with an 
instrument made of three piccos of stick joined together, two lying parallel, and 
the third crossing them at right angles; the perpendicular ono is held at ono 
end with tho right hand, and the left directs the thread on tho crossbars, taking 
care in doing this to make it rub against tho forcarm to twist it, whilst an- 
other person attends to the firo and tho putting on of now cocoons.” 

88. Some time about 1884: or 183865 an attempt seems to have beon made 

; to improve tho system of soriculiure in Assam, for Mx. 
qfgtompl locstablishafilotue JTugon, writing in 1887, says:— Mx, Scott, a fow years 
e ago, introduced from Rungporo reelors, reols, and plants 
of the Morus alba, and established a factory at Durrung, with a view to extend 
the culturo of mulberry silk and improvo the recling of the munga. Several 
causes rendered tho exporiment abortive, the want of Luropcan superintendence 
and Mr. Scott’s witimely death being the principal onos,” Tn o note tho late 
Genoral (then, Copan) Jonkins romarked that he bolioved Assam oxcellently 
adapted for the culture of silk. Nothing, however, seems to havo been done, 
and tho following abstract of Colonel Agnew’s paper of 1869 agrees in all 
essentials with Mr. lugon’s account of 1887, 
89. Tho pdt is identified by Colonel Agnow with B. Mori, but Captain 
Prosont stato of scrioultmo Iutton says it is B. Zevlor. It is a purely domestic 
in Assam, breed, yiolding a white silk, highly prized, tho privilego of 
wearing which used to be restricted to royally. The cocoons choson for breeding 
aye kopt in a loosely-tied cloth, and pu in a quiet place. In from 20 to 25 days 
the moths emorge, and after being Icft with the males for a short timo, the 
fomales ave vemoved to pieces of cloth ov slendor sticks of bamboo, on which 
thoy deposit their eggs. These are kopt about ten months {ill tho hatching 
season, which in Upper Assam is genorally tho end of December, and in Lower 
Assam tho ond of January. ‘The eggs are then taken out and exposed to tho 
air, When the young worms appear they are placed in bamboo trays, some- 
times lined with cloth, and fod with tender leaves of the mulberry (‘noonco”). 
The size of the loaves supplied is increased with the growth of the worms. 
Great attontion is paid to cleanliness. In from 80 to 40 days they commence 
to build their cocoons, being placcd for tho purpose either on bundles of leaves 
or in bamboo trays divided off. Tho breed is annual. Before spinning, the 
cocoons are placed in the sun for three or four days, and boiled in o solution of 
potash obtained from the stalks of rice. The silk is fine and white, the fabric 
resembles tussor silk. Tho silk fetches from Rs. 20 to 25 per secr. Tho kind 
ealled chota pit is reared in. the same way, but the silk is not so good, Captain. 
Hutton says it is B. erwsi, the nistri or Madvasee worm, Mr. Hugon says 
there were no large plantations of mulberry; a few mon of rank have small 
patches sufficient to produce silk for their own use: the few ryots that sell the 
silk generally have not more than a seer to dispose of in the year—the produce 
of a few plants round their huts or in tho hedges of their fields. And I believe 
this 10 be truo at tho presont day. . The cullivation and manufacture of munga 
gnd eria sill, however, as we shall sce further on, are industrics of considerable 
vitality in Assam, 
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40. The existence of the tusser industry has already been mentioned in. 
paragraph 5. Leaving for another place such notices as I 
The iusser imdusty in haye collecied of the habits of the insect or insects 
Bengal. known under this name, and the mode of dealing with it 
adopted in the different provinces, I shall merely put down. hore such seat; infor- 
mation as I have been able to discover as to the extont of the industry in ongal, 
from a commercial point of view. Tho tusser cocoons, then, seem to havo been fox 
centuries an article of tvadc throughout the great forost-covercd high land tract 
which rises everywhere on the south and west bebind the alluvial plain of the 
Ganges and the strip of coast that forms tho provinco of Orissa, Lhe Bongal 
Board of Trade in a minute of 1819 speak of the iusscr as roared “in all the 
western forests from Ramgurh to Midnapore.” The quantity of cocoons yiclded 
orcloth made is not estimated. The protkuet of those tracts seems mostly to have 
found its way to the looms of Bancoorah and Bishenporo, of Bhaugulpore and 
of Futwa, Gaya and Nawada. Buchanan gives a skotch of tho industry 
at the three last-named places, estimating the valuo of tho out-tmm ol 
mixed colton and tusser cloths at Vutwa at 38} Iakhs of rupecs. At 
Gaya and Nawada, the fabric most in vogue scems to have been tho Maitpuri 
dhoti, a favourite with Mahratta pilgrims. Tt was a cotton sheot with a tusser 
silk border, such as is now mado in the Central Provinces, Buchanan givos an 
account of the worm andits treatmont in Bhaugulporo, where it, was (and | 
to be found in “the part of the district situated cast from the Chandan and 
between that and the Rajmehal hills,” Thesamo authority estimates the annual 
export from the Bhaugulpore district of tusser cocoons at the valuo of about ono 
lakh of rupees. But besides the cocoons exported, cloth of mixed tusser silk and. 
cotton to the value of about tivo lakhs was among tho exports of the district ; 
8,275 looms wero said to be cngaged in the manufacture. The bottor kinds, 
known as dariyahs, namunahs, baftahs and chaharkhanahs, wore mostly exported; 
coarser pieces, called khaviasris, being woven for uso in tho district. «Two moguls,” 
writes Buchanan, “make advances to about the valuo of Rs. 1,00,000, mostly for 
dariyahs and namunahs, to bo sent to the west of Indian. The commercial 
Resident at Maldah advances about Rs. 10,000, mostly for bafiahs and namu.- 
nahs, and about Rs. 90,000 worth is sont by difloront smaller traders to 
Calcutta, 

According to My, Brownlow (in. Journal of Agvi-Ilortioultural Socioty, 
yol, xiii], “some few villagors in Cachar make use of tho tusser cocoons, which 
are spun yearly by the wild worms on the aéeyphus ixces in thoix compounds, but 
they go uo further than this, and will tako no trouble to rear a brood of wild 
worms and place them on the trees, nor to keep watch.” 

And in the Sunderbuns tho worms were gathered and tho silk woven into 
dhotis. ‘ ; 

The jungles of the hill tracts of Orissa produced a considerable supply of 
tusser which was veoled in tho villages, and exported both to Caleutla and parts 
of the Madras Presidency. ‘ 

The tusser silk was mostly woven into fabrics in the country; but for a Low 
years small quantitios wore exported ina raw slate. Tho following passage is 
extracted from Dr, Royle’s work on tho Resources of India :-—~ 

‘The tussor silk is still better known, having also afforded tho natives in Bongal, &e., a 
coarse, durable silk which is much esteemed in Tncha, both for ladies’ and. childvon’s dresses, Loy 
the Initer especially on necount of 11s cheapness and durability, This sill will probably become 
an extensive article of commerco, as some of it having been sont on speculation to Paris 
in its unbleached state, was there omployed ns a covoring Lor pmasols, and was found to answor 
so wall that an instantaneous demand for it sprang up. ‘The price advanced, and the quantity 
imported has gueatly inereased. In 1885, only 158 pieces; in 1886, 880; in 1837, 2,047; and 
in 1888 no less than 4,249 pieces were imported, Other uses will probably be found for it, 
when. it is bottler known, and fiom the extonsive tracts over which the tusser silkworm ig 
distributed, we know that this commerce 1s susceptible of great extension,” 

Owing, however, to the spread of cultivation, the production of tussor is 
said to be diminishing in the Lower Provinces. - 

41. The history of the eria silk in a commercial point of view is meagro, 
probably because it is mostly used for homo consump. 
tion, Tho worm (Attwcus ricini) seoms to have been 
* T notice, however, in the “Technologist” for 1863, tho statoment [cited fiom a Fionuch soe] that tusyge 


sill was begmning to be thiown in England with some auccoss. The eaport of ew tusser must therefore hn¥o 
again begun. 


The industry in “erin” sill, 
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yeared in Rungpore, Dinagoporo, parts of Bhaugulpore and Purnenh, and in 
Assam. The Tort St. George Agont in 1670 wrilos of “vast quantibys” 
being produced in the “country about Gooraghaut.” But, according to 
Buchanan, the total area under castor-oil plant in tho four Bengal districts above- 
named was not moro than 5,000 bighas. Tho Madvas Agent oxdorod some of 
the silk to be dycd various colours and sont homo for trial, and in his journal 
“for December 1679, wo find an ontsy—* ordered that 600 piccoswf armndce and 
4 bales of arundee yarn be provided at Maldah factory to be sent home next 
year.” The result of this experiment is not apparont. Attention was again 
drawn to tho product by Sir W. Jones in 1791 and by Dr. Roxburgh in 1804, 
Buchanan also suggested that it would do to mix with wool, and that a low 
hundredweights should be sont homo to test ils usefulness in this respect. ITo 
says it was very seldom sold, the pols who kept the inscct rearing ‘only 
enough 10 make cloths for their family, and Mr. Bouthall, wriling from Dinagepore 
in 1837, says :—* They seldom tako it to the markets, and I believe it is nover 
exported from tho district.” Itis not mentioned by the Board of Trade in 
1819, but Mx. Glass of Bhaugulpore scems early in the century to have sont 
honre some of the silk, and he wrote:—TI understand that some manufacturers 
to whom it was shewn scem to think that we have boen deceiving them by our 
accounts of the shawls being made from tho wool of a goat, and that this sillc, 
if sent home, would be made into shawls equal to any manufactured in India.” 
U is still said to be made in Dinageporo, “in some quantitios, for wear by tho 
Mahomedans and low-caste [indoos.” 

Of the oria in Assam, Mx. Tlugon writes as follows :— 

“These cloths avo mostly used for homo consumption; a fow avo bartered with the 
Bhootias and other hill-tribes, Large quantities were formorly oxported to Lhassa by mor- 
chants known in Durrung as the Kampn Bhootias. Tho quantity they used to take away was 
vory considerable, but in the latter yems of the Assam Rajas’ rulo, from tho disorganized slate 
of the country, the number of meichants gradually decreased, Three yenia ago only two 
came after along inioival,—one of them died, and I beliove the tindo has not again beon 
revived, ‘Theso tivo merchants complained that they could no longer proeme tho cloths suited. 
to thoir markets, No exports of it aro montioned in the retwins of tho Lydia chowkey. ‘The 
nantly the country is capable of oxporting under an improved mauagemont would bo very 
large, for it forms at present tho dress of the pooier classes at all seasons, and is used by tho 
highest for winter wear,” 

My. Iugon estimates the annual production* of eria silk at 1,000 maunds, 
most of which could bo exported and replaced by cotton were it so improved 
as that thoro should be any demand for it.’ Ifo particularly dirocis attention 
to the possibility of finding some solvent forthe gum which prevented the 
recling of this silk, Mr. Brownlow, already quoted, states that in Cachar “ the 
Bria, or Renri worm is trained by Cacharces, a hill pooplo xosembling the 
Munipoorces and Assamese in their features, in isolated villages in the hills; 
but tho total extent of this cultivation is very small, and il scoms to have no 
tendency 10 spread among the peoplo of tho plains.’ Tho cocoons aro, after 
being softencd in a mixtwro of cow-dung and water, carded off to a spindle by 


the women of tho tribe. ‘ 
Particulavs of tho habits and treatment of this worm will bo found in 


anothor chapter. 
42, Tho mungé silk industry is confined} {o Assam. My. ILugon, in 1884, 
ho mungé industxy in estimated the quantity of Jand planicd with food for the 
Ageants mung at 6,000 acros, capable of yiclding 1,500 maunds 

of sill. ’ 

“The mung,” snys Mr, Hugon, “foims one of the principal exporis of Assam. The 
avorage quantity passed at Gowalpara during’ tho last two yonrs that duties were levied was 
257 maunds, valued at Rs, 66,064, It leaves the country principally in the shape of thread, 
most of it gang to Berhampore. It is probable that the cloths made from it pass under the 
name of tusser; the latter, as far as I recollect, appeats to have less gloss. The Ilydra chowkey 
yeturns comprise only the products exported by water. The total quantity that lcaves the 
province may, I think, be estimated at upwards of 800 maunds, for mung, also forms a portion 





*.The present Doputy Commissioner of Dwiung puts the annunl ylold of aia in that distrleh alone at 1,000 
maunds, of whioh ong third is exported either in the form of cocoons m woven into heavy cloths (bor kapor). 

+ Ihave, howaver, recently soon i stated that thero is in Il Lippeah a yillage of Assameso immigiants who, some 
40 o1 60 yomis ogo’ accompanied an Assam Chiof’s daughter, on tho occasion of her maiilngoto tho ‘Lipperah Rajah, 
into he, adopted country and omiued with them the “Luss.” If tis story be live, tho worm is probably the 
mungd, It is snid to be biod by tho Httlo colony for sale among tho noighbowing Tipporah villeges, among which 
there aie 20 or 26 families of weavors, 
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of the traffic with Sylhet (across the hills), the Cossyahs, Bhootiahs, and other hill-tribes. 
The Assamese generally keeping more for their own tse than they sell, the total quantity 
produced in the province may be reckoned at 600 or 700 maunds. It has been in great 
demand in Bengal, for, within the last few years, although the production has been greater, from 
the more settled state of the country, the price has risen 20 per cent. When I first arrived in 
this district it would be obtained without diffieulty from the ryots at Rs, 84 or 4aseer, The 
competition isso gieat that the tradors pay for it in advance, not, as with other products, to, 
get it at a lower sate, but morely to secure their getting it. This competition is also owing 
fo the greater number of small tiadeis who resort to the province since the abolition of chow- 
kies, which may have caused a rise in the price of the product in Assam without a comespond- 
ing Increase in the exports.” 

My. Hugon advocates the use of mung4 in coloured fabrics, it being 
easily dyed. Inits natural fawn colour it slands washing much better than 
ordinary silk, keeping gloss and colour to the last. The cocoons sent by Mr. 
Tugon were pronounced by Mr, W. Prinsep “very fine, particularly those fed 
from. the soom and the sonhaloo trees, which are superior to the produce of the 
jungles about Bancoorah.” The thread was declared by the same authority, 
“ quite equal to that which is uscd in the best China tusser cloths.” The cloth, 
however, was considered “not equal either 10 the Bengal tusser cloth, or to the 
China cloth of the same description.” ‘The Silk Committee of the Agvi-ITor- 
ticultural Society reported favorably on some mungé silk sent down by 
Captain Jenkins in 1839, and expressed their opinion that the article was 
caleulated to become of extensive and valuable use to our home manufac- 
tures. 

A recent letier from Colonel Hopkinson, the Commissioner of Assam, gives 
more modem figures. It thence appears that the soom forests (on which the 
worm is chicfly fed) cover an area of about 84,000 acros, of which about 
18,000 are assessed, yielding a revenue of nearly Rs. 28,000. By far the greater 
portion of the assessed area lies in tho district of Sibsaugor, The production 
of the silk is said to omploy some 48,000 persons, but it is not their solo 
calling. The outtwn of silk is estimated at upwards of 100,000Ibs. But as it is 
admitted that the greater part of the silk is reserved for home manufacture, 
this estimate cannot be regarded as absoluicly trustworthy. ‘The price of tho 
yarn per seer varies from Rs. 5 to Rs. 9 in tho several districts. Tho small 
portion exported goes to Caleutta and Dacca. T'rom the former placo it is 
said to find its way, to some extent, to Bhaugulpore and Bombay. 

An account of the modo of rearing the mung4 and dealing with the pro- 
duct will be found elsewhere. 

48, The general rosult of the Company’s connexion with the silk culture 

Gesseal toatl or tin Bain of Bengal may bo very briefly stated. Tho only direc. 
peny’s management of tho tion in which any effective improvements had been intro- 
silk-tade, duced was that of veoling and drying, The method of 
cultivating the mulberry and tho kinds cultivated wero in 1885 just what they 
were acentury before; attempts had beon made to introduce new stocks of 
worms; but tho worms introduced from China had not thriven, and in respect 
to other breeds the attempts do not seem to have been mado with onergy 
cnough to havo warranted any ocxpectation of success. The breeding and 
rearing of the worms were left to tho natives, and as shown by Mv, Atkinson 
in the papor quoted in para, 19, the system of the Company was such as in 
every way to encowage the very vices of management which the character of 
the people had at first engendered. Tho evidence both of Company’s sorvants 
ant of London silk-brokers, taken before the Seloct Commitdeo of the House 
of Lords in 1880, is very distinct as to the fact of degeneration of Bongal silk. 
Tn reeling, the Company had no doubt effected most important improvements, 
as Mr, Wiss’ elaborate instructions, compared with the account of the country 
reel, shew. Indeed; it was only in this way that Bengal silk held its place in 
the Buropean market at all. The natives, too, were alive to this fact, for 
Mr. Ramsay tells us_ “many natives reeled silk in the same way as the Com- 
pany, according to the Italian mode.” 

44, Since the silk trade passed into private hands in Bengal, Government 
Subsequent histay of sik has ndt take any active measures for the promotion of 

ct 


in Bangal but mengie, the industry, which indeed y have been thought 
to possess sufficient vitality to stand pat Except, therefore, such figures as 
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the tables of exports may afford, there is little to illustrate the history of silk 
in Bengal from 1884 onwards. I give such meagro gleanings as I have been 
able to make. 
45. In December 1839 the Government of Bongal forwarded to tho Agri- 
Attemp, to introduce ‘Lorticultwral Socicty a letter from Colonel Sykes to the 
Moius multicaulis, Court of Dircotors, in which thal gontleman drew atten. 
stion to a work entitled “The Silk Culturist’s Manual,” published at Philadel. 
phia, U. 8. A., by onc John D'Tlomergue, which showed that a mania for silk 
cultivation provailed in America, and brought 1o notice the “very important 
fact of the recent introduction and rapid extension of the cultivation in Europe 
and America of a new species of mulberry, the consumption of tho leaves of 
which by the silkworms materially improves the quality of the silk they spin,’ 
and which was alleged to be “otherwise highly valuable for its hardiness and 
the facility with which it is propagated.” This was tlic Morus multicaulis from 
the Philippines, first introduced into France in 1820 by M. Perottet. The ad- 
vantages of the Horus mutiicaulis avo thus summarized — 
1. That it does not require any particular soil, 
2, ‘hat it yields very little Eruit, so that the leaves are more casily cleaned, and less matter 
of a fermenting nature is troduced in the body of the silleworm. 
8. That it does not rise too high, and yiclds a greater quantity of lenves, which can be 


easily gathered by women and childicn. 
That it puts forth its thin, tender and soft leaves carlier than other mulberries, whieh 


permits the period of hatching the silkwoims to be anticipated some days. 

5. That the roots possess the romarkable property of throwing up numerous small 
flexible stalks without forming properly a principal trunk. , 

6. ‘That these stalks assume in v very short time a ereat length. 

7. That the leaves speedily acquire a remarkable development, and are promptly renewed, 

8. That these sialke or branches strike root, ng cuttings, with extraordinary facility 
without particular caro, oven before they have acquired a ligneous consistonce. 

Thirty-two plants of the Morus multicautis wore afterwards recoived by the 
Society from the Amorican Consul at Singapore, and woro probably distributed. 
by the Socicty; for wo find some at Lucknow and Lahore. I cannot discover 
that the new species to.any extent took the place of the kinds ordinarily used 
in tho Lower Provinces, 

46. In the years from 1854 onwards, Mr, Bashford, Superintendent of the 

Mr, Baehford's oxpai: Surdoh filature, made some experiments in crossing, of 
ments in crossing. ire he gave an account to tho Agri-Iorticultaral 
jocloty. 

The following is an abeia6t of the papers on the subject :— . 

In February 1854, My, Bashford reccived a consignment of French seed 
which in about 15 days began hatching, and continued to hatch ivregularly lor 
about three months. Tho worms were treated as the country worms, and “the 
healthy few of the carly incubations, astonishingly large and strong compared 
to our country stock, were placed to spin. in the usual mat-frames, and gave very 
beautiful cocoons, some quite equal in sizo and flrmness to the samples recived 
with the oggs. * * Tho later worms, having to bear oxtremely hot weather, 
did not succeed so well,” 

Mx. Bashford now allowed the moths to cat out and paired French male 
moths with females of the desi and Madvasco stock, and French fomales with 
indigenous males. “ ‘The disparity of size was immenso; however, impregna~ 
tion was cflectual, and both pairings alike gave eggs of a yellow colour when 
deposited, the French fomale a darker colour than. the country female; but after 
three days those from the French female and Bongalee male tuned darks and 
romained unhatched till next year.” ‘The eggs from French males and country 
females on the contrary hatched about the tenth day. These worms yielded 
*eocoons more flossy and less firm than the original.” * * “Still there was 
a vast improvement on the Bengalec stock. The worms from hatching to 
spinning occupicd about 34 days.” These moths were for the most part paired 
among themselves, but the eggs yielded at once reverted to the annual type. 
Those of females paired with the indigenous male also reverted. The cross male 
with country female, however,.hatched, but owing to bad weather none of the 
progeny reached tho chrysalis stage. Mr. Bashford “recled off a few of both 
the pure and cross cocoons, and the silk was quite equal to the best French ; 
the cross cocoons, though changed in shape, gave nearly as good produce ag the 
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pure and as strong a fibre.” The same results were presented by a cross of 
Ttalian and China (annual) moths with country stock, Mr. Bashford con- 
tinues :—“TI commenced the year 1858 with the first cross French, Italian and 
China females on Madrasce and desi stock, and second cross Fronch, Italian and 
China male produce on indigenous females, which had gone back to annuals, 
and about the time these eggs began to hatch in January 1856 I received 
another large supply of French eges. I had now such a quantity of eggs of- 
different sorts that it was difficult to keop them separate; however, they had as 
much care bestowed on them as possible. Incubation of all the crosses went 
on as irregulatly as with the first importation, and it was several months before 
any one batch had finished hatching.” The yesult of the expcrimonts is not 
very clearly stated, but it seems that the produce proved all annual. “There 
was very little difference in the cocoons over last year’s; tho offspring of the 
China female retained its original white colow, although crossed upon yellow 
cocoons, but the shape altered to a point at both ends; the cocoon was larger 
and the fibre seomed as strong as tho parent cocoon, as was the case with the, 
fibro of all the other.crosses. This was a very unfavorable year for oxperi- 
ments, and many thousands of the worms died,” In 1856 My. Bashford 
continued his experiments and hoped to have produced a breed which, if loft 
to itself, would combine some of the superiority of the French, Italian and 
China cocoons with the multivoltine nature of the country worms. But to his 
astonishment, all the crosses when paired among themselves roverted in one, 
two, or three generations to the annual habit, the cocoons, too, though suporior 
to Bengal cocoons, being inferior to those of France, Italy and Ohina, Mr. 
Bashford concludes his paper by a description of the native happy-go-lucky 
method of silk culture, and expresses a doubt whether the worm might not be 
much improved by greater attention to the essentials of its health. ‘The points 
in which he suggests improvement ave: more caroful cultivation of the 
mulberry; a fuller supply of leaf to tho worms; more attention to selection in 
breeding, to ventilation and equable temporature of rearing-houses, and to the 
proper drying of the cocoons. 

Tn a subsequent paper Mr. Bashford gave tho sequel of his oxporiments. 
Owing toa break in the rains, he got avery fair crop of cocoons in the 
antumn of 1856, and the applicants for seed were numorous and had vory 
fair success with their worms, which escaped the disease thon prevalent among 
native worms. The cocoons woro a great improvement on the native ones, and 
Mr, Bashford reeled six bales of silk of very superior quality, A large quan. 
tity was also sold for seed and sproad widely ovor the district, But “the crop 
this time was a great failure, the worms deteriorated, from being troated as 
natives rear their country species, became reduced in strength and sizo con- 
siderably, and the cocoons were light, flimsy, and a perfect disappointment.” 
The general conclusion arrived at by Mr. Bashford was as given above, An 
anonymous correspondent cited by Mr. Bashford also insists upon * light, 
equal warmth, pure air, room, cleanliness, and fresh-gathcred leaves ;” but 
expects some advantage from a slight infusion of Huropoan stock. This corre« 
spondent also urges solection in breeding, viz., the choosing of the healthiost 
moths and only the first 50 or 100 oggs laid. Captain Hutlon in certain 
observations on Mx. Bashford’s paper expressod his opinion that crossing would 
be of no use; that doubtless greater attontion to tho food and health’ of tho 
worm would even in Bengal tend to improve the cocoons yiclded; but that tho 
veal difficulty in Bongal was an inimical climate. Captain Hutton hore puts 
forward the theory, which he has worked out in other papers at greater longth, 
that Mussoorie was the proper climate for the silkworm. : 


Mr, C. E, Blechynden writes a paper confirming the view, suggested b 
My. Bashford, that the fault really lies a the evil affoot of the Denys iter of 
rearing. More light, more air, more food, and the employment of the leaf of 
the standard mulberry are the changes for which Mr. lachyaden contends. 

47. In 1859 a Signor Lotteri dvew the attention of the Government of 
Bengal to the Assam mungé worm as capable, with 
; care and better reeling, of yiolding a silk that would 
compete with Chinese. The specimens he sent were pronounced to be shnilar 
to tusser silk, though better reeled than usual. The Agri-Horticultural Socicty 


Signor Lotteri’s proposals. 
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shewed that attention had already been drawn to the subject in 1889, but 
nothing had come of it. Beyond a request to the Government of Bengal to 
afford Signor Lotteri what assistance was possible in his further enquiries, no 
action was taken by the Government of India, and tho matter seems to have 
dropped in 1860. | 

In 1870 Signor Lotteri renewed his proposal and asked for the grant of 
*1.0,000 acres in Assam rent-frco for the prosccution of an attempt to improve 
and increase the products of the mungé and cria worms. The ofler was, how- 
ever, declined by Sir W. Grey. 

48. Atthe Alipore Agricultural Exhibition in 1864, silk, both wild and 

; . domestic, .was exhibited, and prizes 1o the amount of 

aAlipore and Rajehahye Tg, 200 were awarded to cortain specimens of tusser 

8 : ; silk, Rs. 885 being allotted to domestic silk. No silk- 
xeeling machinery seems to have been exhibited. 

49. In 1866 oxperiments were tried by Captain Iutlon at Mussoorie and 
; = . by M. Lagarde in tho Moorshedabad district .with so- 
‘ee sberiments swith Japanese catiod Japan bivoltine and multivollino seed. But tho 

experiments were in neither case a success, and Captain 
Futton declared the eggs to be the produco of a cross between B, Mort and 
B. Sinensis and liable to revert to an annual form, as he had found in his attempts 
to cross B. Mori and B. Cresi, and as My. Bashford had found in his experi- 
ments. In 1870 M. de Cristoforis of Jungypore also made a {rial of Japancse 
bivoltine seed. The eggs hatched vory irregularly. Tho worms wore five weeks 
before beginning to spin. Most of the cocoons wore kept for seed. The eggs 
hodched again “before they had thoroughly changod thetr colour into brown,” 
From this M. de Cristoferis infors that they had become, from bivolline, mulli- 
voltine, ‘The worms shewed no signs of discase, but the yield of silk was not 
greater than that of tho nistxi or of tho bara palu, viz. one factory seor of 
silk from 14 kahans of cocoons, The silk was pronounced very goodin quality ; 
worth Rs. 27 per seer. 

50. In 1867, Mx, Fox and some other gentlemen began an experiment 
in soriculture at Bihcea in the Shahabad district, which 
is interesting as apparently the only attompt hithorto 
made in Behar. They found that the mulborry grew well, and in the course of 
the throo years over which the trial oxtended they produced 20 scers of silk from 
one of the Bengal maltivoltine species. The value of the silk is not stated in the 
report, Aftor three years these gentlemen abandoned tho oxporiment, having 
spent upwards of £200, and not being willing to incur further expense, Tho 
difficulties they had to contend with were the difficulty of getting good seed 
and the occurrence of sudden mortality among their worms, sweeping off 
apparently the whole stock and compelling them to indent on Bengal for a 
fresh supply. I much doubt, though they speak hopefwly, whether tho dry 
hot weather of Arrah would not be fatal to any mullivoltine, It might bo 
possible to rear some breeds in the ycar by the annual importation of Bengal 
seed (a practice followed in the district of Maunbhoom where bombya sill is 
thus raised on a small scale); but an industry thus conducted would uot be 
able to compete with that of Bengal proper, 

51. The figures supplied bythe Collector of Customs, Oaleutta, show that 

. i the total quantity of raw silk oxported by sea has not 
wae Bongal sillt ex- varied much during the last thirty-three years. I havo 
: grouped tho results in the margin in soven perjods. 
Period: » aeiiege exports To this must bo added for three last periods respectively, 
in lds. 41,552, 616,138, and 740,898 pounds of chussums or 


Fxporlmont in Behar. 


-89 to 
rite t vy 1884242 Waste silk; and in 1870-71, 164,164 Ibs. of cocoons 
aioe {~~ ~-4886,180 were, apparently for the first time, exported. The decline 
1848-47 fot . 1290024 .0f the Bengal silk trade is ratber comparative than 
taehes ty "absolute. “While the exports from Bengal havo been 
1855-56 ~ 1,611,608 almost stationary, those of China have, since 1841 when 


roe fo2 1,811,708 the treaty ports were thrown open, increased enormously, 
reaeyt and in 1859 Japan silk began to come into the market. 
: ~ 1,485,703 ‘The imports into London of the Jattor alone ran up to 
ero ¢ 4668240 24 million pounds avoirdupois in 1868, but of late yours 
Japan silk is falling into disfavour on account of its. 
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careless reeling, and the oxcessive exportation of silkworms’ eges-has also injur. 
iously affected the production. Again, though the amount of Bengal raw silk 
exported by sca has not increased, the price, at any rate of the better kinds, 
has steadily visen. The Agri-Tortioultwral Society indeed give the very remark- 
able figurcs in the margin as tho prices of raw silk 
Perse. | for the 12 years ending with 1870. But I doubt if these 
can be aceopted as authoritative. In fact, it is very 
difficult to obtain a fair estimate of average price when 
the fluctuations are so frequent as they seem to be in 
the case of silk. The riso is undoubtedly to a great 
extent due to the introduction of the European improve- 
ments in the system of reeling, for which I beliove the 
silk trade has chicfly to thank Mr. Bashford, Superin- 
tendent of Messrs. Watson and Company’s Surdah fla- 
tures, whose offorts 10 boticr the quality of Bengal silk 
; were rewarded with the gold medal of the Socitty of 
Avts, and whose example was followed by most of the Ewopean firms engaged. 
in the manufacture. , 
Still the prices of Bengal silk undoubtedly rule below those of China and 
Japan and @ fortiori below the better Italian and Bruttia silks, 


The exports of country-made silk piece-goods havo greatly declined. Baboo 
Kissen Mohun Mullick, in his “ Brief History of Bongal Commerce,” makes tho 
following portinent remarks on this subject :— 

 Choppas, bandannas and corahs come under this head. In the timo of the Hast India 
Company, choppas and bandannas wero printed at Cossimbazar of various colors and choice 
patterns, supplied by the Company’s agont, and were in those days fuvorite nrticles with the 
Snglish and foreigners, used as handkerchiefs and noekeloths. ‘Their exports were heavy, and 
would find 9 xeady market in England, But a taste for noveliy so common in Europe as well 
as in other countries, which from time to time influences change of fashions, materially interfered 
with our printed goods, and printers, both in England and Prntee, were busy in their designs, 
and printing dhore was thus stimulated 10 on onotmony egreo, upon plain cloths called corahs, 
imported to 2 largo extent from this country for that purpose. Unfortunately, however, for our 
native manufacturers, the weavers in Europe stood in their way as regards the silk gorahs with 
which they took upon themselves to supply the markets of Nuvope for printing purposes. 
Although their make and texture are fm inferior {o ours, specinily in point of durability, yet 
referenco is given to them by the mags of the peoplo there, Lor the sake of cheapnoss, reaullings 
He the cloths being made of cdwssum or waste silk, tho exports of which, both from hore and 
China, of late have materially augmented, and hence our exports to Great Britain of choppas 
and bandannas as well as of corahs have dwindled down 10 moro trifles, as the following comparntive 
statement will shew— 











Soe 
Value Valuo 
1849-60, in Re. 1800.70. in Its, , 
loovahs in picces ves 688,720 841,68,000 80,373 G,21,10h 
Choppas and bandannas in 
pieces ve 


69,764 4,01,700 2,167 18,108 








© On the other hand, the oxports of chussun to Creat Britain havo materially inoreased, Tp 
all 1861—058, and in 1869 14,000 maunds, This refuse in carlior days was as worthless as 


jnto enttings wero, bub now both aro trented ag important articles of merchandize, ” 

The following extracts from the roport on the administration of tho Customs 
Department, Lower Provinces, for 1870-71, will shew in a genoral way the present, 
position of the Bongal silk trade as far as tho sea-exports illustrate it. No 
statistics of the inland exports of bombyx silk, nor of the present yield of tussor 
silk, are available :— 

“Tn silk, raw or chussum, there has been an export of 17,684 owl, valued at Rs. 
1,22,88,377, being 9 decrease of 2,216 owt, in quantity, and Ra. 18,09,707 in value, Of 
raw silk 8,410 owt., valued at Rs, 98,82,092, havo gone to Great Britain ; 1,455 ewt,, value 
Rs, 18,95,002, to France; and to Italy 185 ewt., value Rs. 192,996, Great Britain has taken 
more than in 1869-70, but France only half of what she took in that year, Of chussum, 6,178 
ewt., valued at Rs, 5,21,396, have gone to Great Britain, but France has taken moro than double 
of the quantity in 1869-70, -viz,, 879 owt., valued at Rs. 87,007. * * * 

‘Silk piece-goods have been exported to the value of Rs, 10,385,988. Of this, Great 
Britain has taken Rs. 6,98,972 ft in coraha, and Rs, 1,00,019 in ingsers and Ry 1 7,914 
worth in choppas, OF this latter description, Mauritius has taken Rs, 10,180, and Bourbon 
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‘ang and Singapore Rs, 17,078, the Persian Gulf Rs. 4,895, and America Rs. 11,848,” 
52. At present the production of bombyx silk in the Lowor Provinces 
Present state of serientture (xcluding Assam) seems to be confined to tho dis. 
in Bengal, tricts of Rajshahye, Maldah, Moorshedabad, Midna- 
pore, Beerbhoom, Tooghly, Burdwan, Bograh, Howrah, Nuddea, Jessore, 
and the 24-Pergunnahs.* Tho five first are the great silk-producin 
districts. In the rest tho industry is of much less importance. Indeed, 
in Nuddea and Jessore there seems to be but one filature in each district; in 
both cases towards the northern boundary. ‘The area over which the industry 
now extends is probably less than it was fifty years ago, when it seems to have 
spread further to the east and north into Dinagepore, Rungpore, Bograh, and 
Pubna. 

My. Skrine, Assistant Magistrate, has supplicd an interesting account of 
the-industry in the district of Rajshahye. hore are 84 filatures owned by 
Europeans and 68 owned by natives, or 97 in all, containing 5,760 basing and 
employing between 11,000 and 12,000 hands. Myr, Skrino estimates the yielding of 
raw silk af 6,000, maunds, commumibus annis, and believes that no less an arca 
than 150 square miles is under mulberry, while a quartor of a million of people 
derive their support from the trade in one or other of its branches in this one 
district alone, ‘In Maldah, the Collector estimates the value of the trade in raw 
silk and cocoons carried on at the weekly market held at Amaneegunj at two lakhs 
of rupees a week. I think this eslimato (from which, bo it remembered, ig 
excluded the value of tho cocoons supplied to the Huropoan filatures, which are 
obtained by private contract and not In the open market) must be very any 
exaggorated. Myr. ILunter (Annals of Rural Bengal) estimates that the silk 
industry in Beerbhoom supports 15,000 porsons, and puts the yearly value of 
the silk manufactures of the district at 16 lakhs of rupecs. For other districts 
even conjectural estimates are not forthcoming, 

58. ‘The assertion of the degencracy of the worm dates as wo have scen 

susnitits ut gbboreay of Ah from many years back. Mr, Atkinson’s natives declared 
Bongal worms, that the yield of the bara pe had diminished 50 per 
cent. The preponderance of authority is cerlainly in 
favour of the view that the Bongal species have degenerated ; but the satblet 
does not scom to have been very carefully investigated, and My. Turubull of, 
Ghattal maintains that the fact of degoncracy has yet to he proved. Most of 
those engaged in silk manufacture assume this point and confine themselves 
to discussing the remedics. Theso are various, It scems generally admitied that 
the attempts to introduce exotic breeds have not of late years succecdod. Tt 
would also appear that though there has sometimes beon a largo mortality 
among silkworms, no cpizoic such as the “ muscardine” and the * pébrine,” 
which have devastated France and Italy, has as yet appeared in India, 
M. Gallois of Midnaporo appears to think tho cause of degeneracy may be 
in the mulberry being too long cultivated in one spot. M, Porin of Berham- 
pore on the other hand extols tho native mulberry cultivation as careful and 
judicious. My, Marshall urges an attempt to improve thé stock by offering prizes 
for tho best bred cocoons, and the distribution. of tracts in the vernacular on the 
best method of selection. Most authoritics agree that the natives stint the worms, 
and My. Atkinson long ago saw the diMfculty of dealing with this tendency on 
their part. My. Malcolm, of Ramnugger, in the Kandhee sub-division of Moor. 
shedabad, maintains that the worm has beon injured by being forced into 
unduly rapid reproduction of itself; that whercas “20 or 25 years ago” there 
were but four breeds or “ bunds” in the year, there are now from six to eight. 
It may be that the worm has been forced in this direction, but I do not find 
that the “bunds” are anywhere given as less than five, even so long as 
50 years ago, 
54. I have not been able to obtain much information on the present state of 
‘peasant eigke of alte silk manufacture in Bengal. Tho exports shew that the 
facture in Bengal, Andustry still survives, but in a languishing éondition. 
The Maldiki cloths, described by Buchanan, are still 
* Sonio sixteon yours ago a nitive ovectod some Ingo factories in the Barasct Sub-division of this Inst-named 


istrict. But the attempt failed, it ts niloged, because it came in collision with the ilsing and highly :emunorative 
jute industry. 


Evo a Of other silk manufactures, Trance has taken Rs, 12,408, Ceylon Rs. 17,312, 
P 





26 ; SILK IN INDIA—BENGAL. [ sro. 1 


woven in the decayed old town, and tho “ corahs” of Baloochur and Moorshed- 
abad ave still well known. In Bancoorah, Bishonporc, sundry towns in the 
Burdwan and Hooghly districts and Bhaugulpore weavers aro still to bo 
found, and some of the patterns in bright and boldly contrasted colours are 
striking cnough. Dr, Forbes Watson's illustrative list contains but four samples 
from Bengal of fabrics employing silk in their construction, viz., tivo of silk picco- 
goods from Bhaugulpore and Berhampore, a specimen of gold embroidery on silk 
from Moorshedabad, and one of the tasteful silk ombroidery on muslin from 
Dacca, 


SECTION II. 
SILK IN BOMBAY. 


‘Tap earliest attemmpt* to introduce the culture of silk into Bombay is said 

to have been that of Dy. If. Scott in 1798, of which, 
__ That attempé at souicullme however, I have not been able to obtain any details. 
in Bombay. We may presume that it had no permanent results. 


2. In 1828+ Mx. Baber, the Collector, introduced worms from Mysore 
; into the Southorn Mahratta Country, first at the Dharwar 
Ma Babor at Dharwar, Jail, and thence among a few Mussulmans about 
Dharwar, Hooblee, and other towns in the provinee. These persons had leases 
of seven years and advances of cash, and weve reported by Dy, Lush in 1888 to 
.be-then cultivating one or two acres each of dest mulberry, producing a fow 
maunds of silk, merely for local consumption, which are sold in the bazaar at 
Hooblee at from Rs. 3} to Rs, 4 the seer of 8 oz, avoirdupois,” A package of 
sillc was also sent from Dharwar to Bngland, apparently in 1827, but the ship 
in which it was carried was wrecked and the sample damaged, The Court 
of Directors reported that, “had the parcel been in a sound state, tho raw silk 
would have produced about 12 shillings a pound.” The cultivation seems, at 
any vate for atime, to have taken some little root in Dharwar, In 1842 
about 400 lbs, weight of a very inferior silk was made, partly in tho Jail and 
partly by freo natives. Even now tho Oollector reports that (besides the jail ox- 
periment as to which sec paragraph 80) “one Bundoobye has a small mulberry 
plantation, and yearly turns out a fair supply of cocoons.” But cotton has for the 
most part driven out silk in Dharwar, and My. Robertson is of opinion that 
water is too fav below the surface for irrigated mulberry cultivation to pay. 
8. The following extracts from a letter from Mr. Ashburner, Collector 
; _, of Khandeish, to the Governmont of Bombay, supple- 
aa pions in Khandesh mented from othor sources, give an account of some 
: ‘ further attempts to foster sericulture in the Western 
Presidency :-— 

Silk was first introduecd into Khandeish in the year 1826 by the then Collector, Mr. 
Giborne. It does not appes where he procured the worms from, or what species they wore, but 
I gather from the correspondence that they were not the indigenous tussor silkworm, In 1827 
a small eslablishment was sanctioned by Goverment for a mulberry gmdon, and a sample of 
silk was produced which was 1oporled by a Committee of sille brokers in Bombay to be of inforior 
sort, not suited to the China or English market, but valued, for local manufacture, at from Ra, 7 
to Rs, 9 per seer. ‘Tho Collector felt confident that, as soon asthe mulberry trees began to yield 
otter food for the worms, the silk would improve. In 188] Khandeish sille was valued nt from 
Rs, 7-2-0 to Rs, 10-2-0, and classed as equal to drd_or 4th class Canton silk, It was sold in 
the Dhoolia Bazaar at Rs. 9 per seer, In 1887 M. Mutti, who had then been tempornrily 
employed ag Superintendent of Silk Culture, was sont to inspect tho Khandcish Silk Vactory. 
He reported that the worms and mulberry trees throve well at Dhoolia, but they wore in the 
chmge of three peons, who wore entirely ignorant of tho proper modo of treating the worms 
or winding the silk, so that, considering tho noglect and improper treatment thoy had received, 
he was Sap yaey to find the silk so good. 34 was then selling in the bazaar ab Rs. 12 or Re. 18 
per seer, M. Mutti particularly noticed the luxuriant growth of the mulberry at Dhoolia, but 
complained that instead of planting the trees in rows, close together, they should have been 

rown as standards 26 feot apart. In 1888 tha silk fnetory at Dhoolia seems to have beon trans- 

‘arved to a Borah named Noovoodeen, who, after a few years, became bankrupt, from speculations 
unconnected with silk, and the culture was abandoned, Government having determined tv con- 
contrato all its efforts in the experiment then in progress at Poona under the superintendence 
of M. Mutti, . 


* Tt in, however, stated by D1. Kennedy (as quoted. by Mi. Williamson, Revenue Commissioner, in a paper 
of 1887) that “two centuries ago” gill had beon one of the products of Guzernt, Champancer being then the 
principal seat of sill manufacture, and that he (Dr, K.) had, in 1829, soon families of silk-weavers among the 
yuins of that sity. And in the calendar of State papas relating to the East Indies, 1617-1621, I find mention 
of a cargo of gilk brought home by one Lawenco Walldo from Surat. Some of this was “to bo tlyed for better 
experience” and was therefore probably saz sill. But it may have come fiom Bongal, for in 1679 the Governor 
of Fort St. George notes in his diary of a tour of inspection “at tho head of the Bay” that on Sth December in 
that year, on his way down from Cossimbazaar to Tooghly, he “lay to at Pattalea, where some Guzerated mer- 
chants live and buy coneierable quantities of silk for sale at Abmedabad.” Dz, Konnedy parhaps confounded 
the manufacture of aflk fabvics with the production of tho raw material, I algo find wllusion to a “casual oxpari- 
mont” in silkworm breeiling by the Portuguoso, in Colaba appmently. ‘The dato is not given. 

+ In his ovidenco (ng reported) before tho Scleat Committed of the Honso of Lords in 1830, Mr. Baber says 
his oxperiments wore (luring the yonrs 1816, 1816, and 1817. But TI think there is somo mistake avout 16, for 


this statoment is not consistent with cortain lettors of his own. 
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“The above is a very brief history of the rise, progress, and fall of silk culture in Khandeish. 
The facts elicited after twelve years’ oxperionce are, that the mulberry grows luxuriantly, and that, 
notwithstanding the improper manner in which the worms wore kept, and the ignorance and 
neglect of the men who had charge of thom, the worms throve, and produced sille which sold in 
the bazaar at Re. 12 per seer, ‘The failure of the experiment appenrs to have been owing to 
the want of special knowledge and experience of the persons who had chargo of it, My. 
Giberne, ihe originator of tho experiment, admits that his information on tho subject was entire: 
ly theoretical, and, from first {0 last, no one who had evor had any practical oxporienco in silk- 
culture had any shave in the management, Had Mr. Giberne remsinod at Khandeish, the result 
might have been diffeent. But he appenrs to have beon transferred at 2 very early poriod of the 
experiment. His successor was probably without oven his theoretical knowledge, and taking no 
particular interest in the subject, it was neglected, * * | * * 

« Tn the year 1829, Mr. Giberno’s experiment having attracted the attention of Government, 
the Bengal Government was requested to sond to Bombay five convicts, with thoir families, who 
woe skilled in the management of silkwormsand the winding of silk, ‘These men brought with 
them a quantity of eggs. They were attached to the Jail al Poonuh.” 


But, from want of careful supervision, they appear to have dono Mbley 
either in the way of producing silk, or of teaching the procoss to others, 


4, Another atlempt was made a4 Ahmecdnugger, where Dr, Graham, tho 

; Civil Surgeon, was allowed land yielding Rs. 602 per 

Trial at Abmednugger. annuin, rent-free for 25 years, and was givon an advance 

of RBs. 8,000.* Dr, Graham reports progress in a letter, dated 81st December 
1881, from which the following are oxcerpts :-— 

“My Jahours, since obtaining the grant of tho Fureh Bagh lands in J uly 1830, have, till 
lately, been directed to planting the small mulberry, which in, T heliove, the Morus Tudiea, It 
has a small berry, and, in favourable soils, throws oul a protly good sized leal, which is somotimes 
indented and sometimes not, and is tha same, as far as I can undorstand, as that used in Bengal, 
whore it rises, as in this country, from 6 to 10 feob high. ‘This was planted in close hedgerows, 
as in Bengal, and when it had attained the height of 4 or 5 Leot, every altornato row was token. 
up by the roots and cavofully planted nt regular distances of 12 fect square on other spots of 
ground. This was thought to bo favourable for ploughing and harrowing in every diveetion. 
round the trees, and 10 be a grent saving of manual labour, which could not be avoided in the 
close rows. About 12,000 or 15,000 trees were romoved in this way, IL was found, howevor, 
that while trees were placed ab such distances, there was a useless expenditure of water hy 
flowing over the vacant ground holweon cach ireo, This vacaney was, theroforo, filled in with 
cuttings, so as again to form thom into hedgerows at 12 feot distance, tho intermediate spree 
being well ploughed, but now only in one direction, and sown with gram (or other low grains 
which do not rise high to injure tho treos), so ns to loavo 2 or 8 fect on each sido of the row 
perfectly clean. ‘This was intended 10 make the ground pay, and was, ab the same timo, the most 
economical plan of watering and Lier pid tho trees clean, Tho yvenson for persevoring: with 
this kind of mulberry was that the leaf seemed better et for producing: u tno kind of silk, 
having move of the resinous and saccharine, and loss of the fibrous, part than the Morus rubie 
which has a long fruit: with a large, eonrse, deeply indonted leaf ; and thus, in proportion to the 
weight of the leaf, the small mulberry would hold a grontor quantity of sill than the large,-and 
also of a superior quality, Iam sorry 40 say that this kind, I now find, is not adapted to this 
soil, which, in most parts, is of a black and hard natiwe, into which the roots of tho small tree 
cannot penetrate with facility, I havo, thorofore, lately directed my attontion to a kind of 
mulberry intermediate between. the large and the small, and which, my head Chinaman informs 
me, is the best in the comtry. It grows into a pretty largo tree, ‘Within the last fifteen 
days, 800 tees have been transplanted of this kind, and to give them overy chaneo, lage holes 
have been dug and filled with white earth and manure, so that the roots may acquire strength 
and nourishment enough from the rich light soil to enable them to penetrate tho black and 
denser soil. One field of this kind is Jnid oul in hedgerows with 12 foot distance, and as these 
acquire sufficient height they axe transplanted, and in the course of two or three years may 
grow into tees, 

* There are also about 60 trees of this kind coming on, which have been budded upon the 
small and also about 10 of tho large conrso-leafed on tho small, which wore iried to ascertain 
what alteration it might make in the leaf. Some cuttings of the Aforus alba weve obtained from 
the village of Jamgaum, where there are four or five trees growing luxuriantly and of a great, 
size upon a ene of the black soil. One plant of this kind and a species of the Morus Indice 
growing at St. Helena, together with the dogpia foglia of the Ttalinns, are growing vory well, 
These were yeceived from Dr. Lush at Dapooree. About 60 beogahs ave under mulberry oul. 
tivation, but being mostly of the small kind, for which the soil is not so favourable, the loaf is 
not very large. , 

“The disadvantages under which I labour are these: tho adhosive and hard nature of the 
soil, consisting of a very great proportion of alumina without any silicioug onrth 10 keep it open 
and consequently its great absorption and rotention of water, which by evaporating from the 
surface, causes a sudden contraction in bulk, when the soil splits into fissures and oxposes the 





* Ho sams also to havo beon givon tho servicos of some Chinese and Bonguleo convicts conversant with 


silk-winding, 
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roots of the trees; the exhausted powers of the Jand in consequence of continued inigation by 
the Koonbees, who formerly cultivated the lands, and iis abounding with spontancous p-rasseg 
called Hurvialea and Roonda, which give us incessant trouble, They run under the ground in 
every direction, 10 the depth of four feot or more, and have roots about the size of a writing quill, 
and joints from which other roots strike oul, ‘These often form a complete basket-work round 
the roots of the trees, and bind them so that they cannot expand. Scareely has one picco of 
ground been well cleaned, before another, from the Lrequent watering, is overrun with these 
grasses, which avo continually re-appearing, being supplied from the roots at a great depth. 

«These are the peculiar disadvantages which I haye to combat in regard to the renving of 
tvees, on which almost entirely the success of my underlaking depends, Iam endeavouring to 
overcome them hy every means inmy power, so that the natives may perceive the possibility 
and advantages of raising sille in the Deccan. lam happy to be able to state that several 
natives have begun to form plantations. 

“The palace of the Furrah Bagh has been repaired at considernble expense; a passage has 
been made across the tank; and feeding rooms fitted up oxactly on the plan recommended by 
Count Dandolo, This extensive building, from its coolness, being surrounded with water, and 
the large accommodation it affords, is admirably adapted for fecdimg-rooms for a lige tract of 
oguatry. * % * * % * * 
«The reeling of the silk is conducted by two Chinamen, one on Rs, 48, and the other on 
Rs, 16 per mensem. They have a most simple winding machino, which they brought secrotly 
with them from China. The most approved English machine that could be procured in London, 
has been sent to me, and the one used by the Italians; but neither of them. is adapted to make 
the recling a domestic operation like the simple China one, which requires only one person to 
manage the whole, and may he used by the [indoo or Mussulman women in any of the corners 
of their huts or houses, The silk throwsters have brought their women and sons and 
learnt under the Chinamen, and would not receive any wages from mo until they 
were expert onongh to be regularly employed : so desirous are the natives of acquiring tho mbt 
of reeling. Tho quantity of puro sill from my cocoons* is pth of their woight, the samo pro- 
portion as in Italy and much greator than in Bengal, There will bo no necessity for my entor- 
ing into the mode of feeding and reeling, asthe former isso well Inid down by Count 
Dandolo, and the latter can beacquired by practice, Lmay, however, montion the China tattec, 
on which the worm spins, which is two feet broad, about four feet long, and is formed of bamboo 
twisted into loops, ‘Tho worms are thickly placed among these loops and exposed frecly 40 the 
open air, which renders the cocoon harder and dries the watery or serous fluid which the worm 
throws out in such quantities as it is spinning. 

«The first crop of worms in Novembor Inst yielded about'4 Ibs. of silk. There was a great 
mistake made in having calculated 100 small a quantity of leaves for the crop. The consequence 
was that the worms having been badly fed in the later stage, the cocoons wore soft and small, 
Ono could judge of the quantity of leaf consumed to the silk obtained. * ** ‘The natives offor 
me the same prico as for the China silk, Rg, 14 to Rs, 18 per bazaar seer, * ** Probably Tmay 
heveafter find it advantageous Lo give out the cocoons and have them reeled in the native houses 
at so much the seer, and by having the very simple native throwsting machines erected in 
the palace, I may save the profit which the Borahs have on the aw material passing through 
theiy hands before it reaches the throwster and weaver.” 

The sequel of Dr. Graham’s experiment'scems to have beon as follows i—~ 
He continued planting standards till he had some 1,500 trees of the ‘Madras’ 
mulberry, when he was compelled by sickness 40 go home, In his absence 
Dr. Straker conducted the experiment for about three ycars, but without much 
suceoss, the worms boing badly reared and yielding small cocoons and little 
sik, Dr, Graham, on his return, scoms to have repaid his advance 10 Govern- 
ment, and mado over the ostablishment to Lieutenant Shortrede, who took 
Major Byne, a retired officer, into partnership, The latter proceeded to substi- 
tute St, If[clena standard mulberry for what Dr, Graham had planted. In 
1838 the original lense was extended for 19 years more, From Major Byne it 
passed to a Capiain or Mr, Fonwick, and was working in 1842, whon 52 lbs 
of silk were produced; but by July 1845, “the whole speculation” had, 
according to the then Collector, “tuned out a complete failure,” 

isdn or wer bea 5, A Parsee, Framjee Cowasjce by name, 
omiay, nent om the Island of seems to have iried sericulture on the Island of 
: Bombay. ; 
6. Of the quality of silk produced, Dy. Lush 
writes as follows :— “ 

“ OF the samples of silk nid before the Society, valuations have been made at Poonah, 
Ahmednuggux, and Bombay, from which. it appears that the silk now produced by Mri-Gra- 
ham, and by Sorabjee Patell, reeled by the China reel, is precisely adapted to the consumption 
of the country. If the article be made finer, it would not, for native mannfactures, fetch a 
higher price. If finer silk is reeled, it must be sent to Bombay for exportation. These Poonah 


* Accoding to Mr, D’Oyly, tho prosent Collector of Abmeduuggur, Dr, Guabam rened the Bengal annual yorm. 
ts 


Opinions on silk produced. 
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, q in Bombay with the China silk called Zuysuam, which 
oats PRE ee aT the bare Tbs) Thus from mulberrios planted in all manner 
of ways, with the sorts mixed, and by the simple Chineso 1cel, one great step has at least, been 
made to produce that which will soll the best at the nearest market, If we oxpect to see the 
production of aillc extend among the natives, wo should at first propose the use of the Chinese 
reel only, It is worked by one man. The Tinlian reel requires three, one at the basin, one to 
turn the handle or winch, and one to keep up the fire. Tho Chineso reel aA & vory small 
quantity of fuel,—another Deccan aigument in its favour, Tho Italian reel, in return for the 
lnbour of thico persons and larger expense of fuel, recls double the quantity of sill in a 
given time, Italian reeling would vequive an extensive factory, and ils machinery is not 
portable, Any reeler may carry about the Chineso apparatus and work it where he plenses. 
Tnecd not enlarge upon the extensive market there is in India for coarse raw silk, I will 
just allude to the article of spun silk, which is made from the damaged cocoons, those which 
‘ne deformed, abortive, or have been perforated by the moth. These, in Mr. Graham’s ostablish- 
ment, are tuned to good account, They are spun into a coarse thread, after being sonked for 
a mght with some lentil seed. They are pulled out and twisted around a bamboo skewer, 
exactly as twine is made in this placo for fishing nets. This spun silk brings Rs, 6 the 
pueka seer at present, and when made a hitle finer it is expected to sell ab Rs. 8, ; x 

4. With regard to the breeds used in the oxpcriments of this poriod, tt 
would scom that at first the experimenters worked with 
Breeds used, the breed introduced into Dharwar from Mysore; that 
Tialian eggs from St, ITelena were afterwards tried, and when both these stocks 
failed from disease, Dr. Lash at last obtained a supply of the annual worm 
(bara palu) from Bengal. 
8, An experiment, though at a somewhat later date (1887), was sanc- 
' ; tioned at Kaiva in Guzerat, under the superintendence 
Speier of Dr. Burn, the Civil Surgeon, Land for a mulberry 
garden was given him, and iho uso of an empty barrack as a rearing house, 
and an initial outlay of Rs. 400, with a monthly exponditure of Rs. 40 for 
two years, was permitted, In January 1888 Dy, Burn reported that ho had 
lanted some 800 mulberries, of tho St. Helena specios, obtained from the 
Deccan, and that they were thriving. Ie contomplated pursuing the standard 
method of cultivation. Io was allowed to oxtond his cultivation, and the 
monthly grant of Rs. 40 was doubled, In 1840 Dr. Burn reported his planta. 
tion flourishing, It had afforded food for 60,000 worms, and some silk had beon 
yeeled, though rudely. Allowances, of Rs. 15 a month cach, woro therefore 
sanctioned for three Guzcratee youths to g° and loan reeling under Signor 
Mutti, Dr. Bum was continuing tho trial in 1842 (or even in 1849, if a 
newspaper letter hereaflor quoted is to be trusted for accurato dates) and 
seemingly with some success. Tho Bombay Government can give no further 
information. 
9. But these and one or two other attempts, of which a brief notice by 
Signor Mutti (extracted furthor on) is all the account, 
Tho most impotent trial “have been ablo to trace, were only dosultory and 
that made under supoiimlend- ; 2 ‘: y 
ence of Signor Muti, unconnected offorts in comparison with the oxperiiment 
made under the immodiate auspices of Governmont 
during the years 1837—1847, 
10. In Octobor 1829, Signor Mutti, a native of Italy, offored his sorvices 
Fist dealings of Govan to Governmont as Suporiniendont of any establishment 
ment with Signor ALutti. that might bo formed for tho cullivation of silk; but as 
no such intontion was then entertained by Government, his offor was declined, 
He was, however, given to understand that the most liberal cncouragoment 
would be oxtended to scientific and onterprising persons who might wish to 
engage in the speculation on their own account. Encouraged by this assurance 
of aid, Signor Mutti resolved to undertake the manufacturo of silk, and, on 
his application, the Collector of Poonah was directed (April 1880) 10 make over 
to him the Kutroor Bagh, at that place, frec of rent for 15 years, on condition 
that the ground should only be applied to the growth of mulberry. Vo this, 
in the course of 1880, 1881, and 1882, several plots were added; Lord Clare, 
the then Governor, taking a strong interest in the subject, and urging the 
desirablenoss of supporting Signor Mutti, to whom, moreover, an advance of 
Rs. 6,000 was made. The Collector of Poonsh was, at tho samo timo, aulhoriz. 
ed to remit the rent for six yoars on land oultivated with mulberry, and to 
make tuecavee advances for wells, In consequences, however, of some disagroo. 
ment between Signor Mufti and his partnor, Sorabjeo Patell, most of the lands 
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assigned to the former had to be resumed; but he was left in possession of the 
Kutroor and Dhundhuree Gardens, 
11. Till 1887 no further aid seems to have been given Signor Muiti. 
But on the 21st January of that year the Right Ifon’ble 
Proposal to appatat Be Sir R. Grant, then President, recorded a minute 
Superintendent of Silk Cul oxpressing his high opinion of the system introduced 
by Signor Mutli, and proposing that he should be 
appointed Superintendent of Silk Oulture in the Deccan, his travelling 
expenses being paid, and Rs, 100 a month being granted for the paymont of 
an assistant and certain gardeners, and should, if his exertions were successful, 
be suitably rewarded at the end of two or three years, 

12. The Government of India, when asked to sanction this scheme, de- 

Dit antiian baliceon murred, “All cultivation of silk,” it was said, “on 
thy Garwunont of Bombay the part of Government, is in course of abandonment, 
and the Goveinment of Ind and the object proposed can only be that of giving 
op, tho aulyect. encouragement to private enterprise. But unless the 
circumstances of the Deccan should be exocedingly different from those of 
Bengal, His Lordship in Council is at a loss to imagine how any person, with 
whatever skill and gonius he may be endowed, can be expected to establish, 
with an Indian population, by mere precept and instruction, extensive improve- 
ments in a branch of industry in which there is no now experiment to be tried, 
no mystery to be resolved, but in which, particularly, the large application of 
capttal bas beon found necessary.” 

The Governmont of Bombay xeplicd, forwarding papers giving the views 
of Signor Mutti and others on the prospects of silk in tho Deccan, and pro- 
posed an experimont at an estimated cost of Rs, 88,000 spread over four 
years, the principal item in tho estimate being tho salary of the Superintend- 
ent, which was fixed at Rs. 500 a month. Tho method to be pursued was 
thus described: “It forms no part of M, Mutti’s pan that, in order to effect 
the object in view, Government should establish silk manufactories or be in 
any way connected with tho manufacture, All that ho proposes is the ap- 
pointment of a properly qualified person, whoso duty ib shall be to ostablish 
nurseries at Poonah, Ahmednuggur, and Yowla (at which place a community 
of silk-weavers has beon established for many years past) ; to convert a number 
of Kooruns (or tracts of grazing land) into mulberry gardens; to move about the 
country with the view to encourage tho ryots and others, by the offcr of premiums, 
toplant the mulberry tree; to teach them how they are to be roared, and to 
exercise, at the outset, a genoral superintendence over all such mulberry plan- 
tations.” Lhe Government of India, however, slill viowed the project ‘as 
doubtful, and advised a reference to the Court of Directors. 

18, This refovonce was accordingly made by the Government of Bombay, 

‘Who question roforxed to tho Signor Mutti boing in the meanwhile appointed tem- 
Court of Directors and tem. poravily ona salary of Rs, 250 por mensem, with a 
pormy anangoments made native supervisor on Rs, 50, and licenso to spond a sum 
not exceeding Rs, 100 a month, in setting on foot mulberry plantations; the 
arrangement to ho subject to xoport at tho end of six months. The roply of 
the Court of Directors, addressed to tho Government of India, may be hore 
extracted, as shewing the views thon entertained on the genoral question of 
the encouragement to be given by Government to the introduction of new 
products. “We have already,” wrote the Hon'ble Oourt, “expressed our 
opition that the carrying out of measures of this nature should generally be 
left: to individual capital and enterprise, but that Government may filly lond 
its assistance for the introduction of new producls that give a fair promise of 
being beneficial to the country, or for the improvement of old products, or for 
their extension to different parts of the country, when, without such. assistance, 
there: would be little probability of their being so introduced or extended, 
strictly limiting that assistance, however, to determining the feasibility and pro- 
bable advantages of the proposed measure, and to practically demonstrating 
the means of its successful establishment. We therefore approye.of the 
arrangements which have been sanctioned by you, and if the progress -of these 
arrangements should fully satisfy you of the propriety of an outlay to the 
extent proposed by tle Bombay Government, we authorize you fo sanction it,” 
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14, Meantime, Signor Mutti had commenced operations on the tempora- 

Signor Mutti’s first a it footing sanctioned by tho Government of India, and 

ia sis on the 21st July 1888 he submitted his first report 
as Superintendent of Silk Culture in the Deccan. 


In a second report dated October 1838, he thus recapitulated results :-— 


. Mulberry trees have been planted as follows, vig 


88 villages in the Deccan. _ 
6 4, in Bombay. 
1 4, in Concan, 


Torn .. 40 


218 individuals have been induced to plant them in the Deccan. 
4» ” ” in Bombay. 
L individual has ,, » in Concan, 


Tota ... 288 


Of those in the Deccan— 
110 take the greatest possible care of their plantation. 
54 tolerably so. 
49 very little or no care whatover. 


Leg to annex the following abstract of slips planted, and description of people who have 
undertaken 10 plant them— 


Decean, by the ryots, slips .., re see wy 480,481 
» besides, in the Government Nursery Garden at Sassoor .., 40,850 
Bombay tee ue wn vee 125,100 
Conca tik va ow te ae 2,500 
Tora SLIPS vy G16,981 
Decean, planted by— 
1 Nawab, 
2 Shetts, 
24, Patells, 


8 Koolkurnees, 
30 Brahmins, 
4 Goldsmiths, 
8 Blacksmiths, 
1 Tailor, 
72 Malees, 
60 Koonbees, 
8 Mussulmans, 
& Gosains, 
1 Fakir, 
2 Desmookhs, 
2 Gooroos of the temple, 
1 Moar, 
1 Anal, 
1 Jemadar, 


Toran «» 218 in the Deccan, 
and all these things havo been effected without annoyance 10 any of the parties concerned. 


In tho same report Signor Mutli gives an account “of 4,252 mulberry 
plants, of several species, transplanted and reared as standard trees.” They 
seem to have belonged to the “St, Helena” species, to the doppia foglia, the 
Philippine (Morus Multicaulis), and three other “xed” species, Signor Mutti 
also states that he had “ kept at Kutroor an establishment ‘of sevoral persons, 
whom he had instructed in all the branches of silk-making to the best of his 
ability, and had succeeded in rendering them smart, intelligent, and active.” 
He had also received the “most satisfactory reports” of his silk from London 
Glasgow, and Manchester, where “it had been valued as high as 28s., 26s., 29s,, 
though reeled. quite independently by natives,” Upwards of twenty natives were 
reported to be acquainted with the winding of silk, and the people to be ready 
of their own accord, to adopt the system generally, Signor Muiti was at this 
petiod so sanguine as to write: “Government will have no occasion to keep 
up the silk culture establishment longer than two or threo years at the utmost. 
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In 1838, moreover, a samplo of silk produced by M, Mutti was sent for 
report to My. Joseph Ewart, silk broker of Manchester, who reported as 
follows :—‘“ The thread is very good, being clean and cyen, and in evory way 
shews excellent management on tho part of the cultivator. In answer to the 
question as to which qualiiy is most saleable, I can only say that they are all 
equally good for the several manufactures to which they may be applied. 
The No. 8 size is particularly so, owing to its being comparatively a 
very even, thread and freo from dirl, ‘The consumption and relative prices both 
depend so much on the description of goods in demand, that a precise answer 
to this question would probably mislead M. Mutti. Suffice it to say, that silks 
of the quality which he has produced would always be saleable, more or less, 
as they would command a decided preforence over the Bengal silks now import- 
ed, at the same time coming into closcr competition with tho Italian silks,” 


15. The report of July 1839 is not so flourishing, but perhaps equally 
Progress of the ewperiment shews Signor Mutti’s confident temperament. Drought, 
iy 1839. the incursions of cattle, and neglect had much injured 
the plantations, but the Superintendent was still sanguine. Ie thus sums up :-— 


“1st—The prejudices of the natives have been overcome regarding planting mulbovvies, 
yearing worms, and winding silk. 

“Ynd.—-In the Deccan, Bombay, and Conean, we have several natives engaged in making 
properly mulberry nurseries ; transplanting and pruning the trees correctly. 


8rd.—The system introduced of wansplanting tho mulberry plant, without earth, has been 
proved. to succeed very well, and their transplantation is found to be vory economical, as instead 
of a man yemoving one iree at a time, with earth, he can romovo those without earth in 
hundreds. The natives wore astonished 10 see this modo of plantation so successful; and 1 
was myself surprised to seo the buds shoot out, with leaves, four days after being transplanted. 


“4ih,—The quantity of eggs produced by tho bullerflies have increased, 

© 644,—The white cocoons, that wore before small, aro now increased to just the same size 
as the yellow and sulphur, and the eggs ave regularly hatched, 

* 6¢i.—Iixperience has now shewn that it was not only at Kulroor Bagh we had cocoons 
of s quality that 10,000 would suffice to produce a pucka scer of sill, instend of 18 and 18,000 
cocoons as stated in my Guide; but we have that quantity also ab other places, by which savin, 
of leaves, wages, labourers, and room required for the reming of worms aro effected, and 
the result of product increased, 

“ 7th——Tho capability of the natives to wind silk of a superior quality has been established 
heyond doubt, . 

8¢h.—The value of a mulberry plantation, in the sale of the leaves, has been shown. 
The leaves bought for feeding the worms at, Wargaum have been purchased by Goondgal, 
from the ryots, at L4 pico the pucka seor, and the greater part from pruning their young 
mulberry plants, under one yer of ago, in the villages of Chinchooree, Wargaum, Sawargaum, 
Narangaum, Goonjoolwaree, and Malligaum. I attended myself as a mediator, on this the 
fixsb occasion of the kind, to point out the value 10 thom, and to give them » Lew observations. 
Thad the satisfaction to see those natives very much satisfied, nnd, moreover, {0 hear the 
natives at Narangaum, a people, by-the-bye, very diMeult to satisfy, eall me their ‘Danon;’ 
that God had sont me to Chen alaias that duing other yoars ab this poriod (March) in 
which thoy have no produe(s, they generally had recourse to their Sowers to got some money 
to go on with, but now they are assialed by the mulberry, 

 9éh—From an experiment made at Naigao, near Bombay, at Ma, I', de Ramos’ state, it 
hag been found that the consumption of leaves, of the St. ILelena species, for the worms, from 
the day they were hatched until they hogan to spin, has been proved 10 be 12 pucka seers 
(of 80 tolag) for 1,000 worms. 

“The very ‘ Mutti worms,’ that require 81 daya in Poonah to begin to spin, have spun in 
Bombay in 24 to 26 days.” ° 

_ im the year 1889 the advance of Rs, 6,000 granted to M. Mutti was 

written off ‘in consideration of the benefit his cxerlions were calculated to 
confer ‘on the country, and of the losses to which he was subjected by 
ineffectual attempts to introduce the bush system,’ a system now abandoned 
by him in favour of the ‘standard’ plan of cultivation. 


16, In 1840 Signor Mutti was allowed to proceed to Egypt on sick 
leave, and an honorarium of Rs. 2,000 was given 
him; and in the samo year an advance of Rs, 4,000 
was given to Mr. Ramos, his assistant, The Bombay Government, in for- 
warding to the Government of India copy of Mr. Ramos’ report, again 


1840, 
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arged their previous scheme; but the Governor Gencral in Oouncil thought 
the proposals went far beyond what the principles laid down by the Oourt of 
Directors would warrant, and confined himself to sanctioning an increase of 
Rs, 50a month to Signor Mutti’s pay. In June 1840 that gentleman 
returned to India, Of his operations for the noxt three years I have not been 
able to obtain distinct accounts. But the Government seoms to have been 
satisfied with his proceedings. : 

17%, In November 1848, however, Sir G. Arthur, then President, recorded 

‘ais aminute strongly advocating perseverance in the experi- 

ment; and as-his views scem to havo been in a great 

degree based upon certain reports of Signor Mutti’s in 1848, I will summarise 
the facts contained in them, 

In Poonah itsolf, Sorabjee Patell had “ extensive plantations of several 
thousand mulberry trees of from 2to10 years of ago” and made “asmall quan- 
tity of silk.” ‘There were besides in the station of Poonah some 1,400 mulberry 
trees of the age of 8 to 7 years, In 86 villages of tho Poonah Collectorate 
there were 50,806 trees from 1 to 5 years old, belonging to 817 individuals. 
This was oxclusive of “mulberry hedgerows,” In tivo villages independent 
persons had begun to rear worms. Both (singularly enough) wero Brahmins ; 
one had “ clandestinely taken a few thousand oggs,”’ had “reared worms and 
made good cocoons.” The latter had “been rearing 61,000 worms with favour- 
able success and a profitable result.” In this Oollectorate, morcovor, Signor 
Muiti mentions six breeding places which he had under his own suporintendenco. 
But except as to Sawargaum, where 85,000 worms are said to have beon reared, 
no details aro given. Reeling was carried on at Wargaum, 


In the Furrah Bagh at Abmednuggur Dr. Graham’s experimont had 
fallen into the hands of a Mr, Fenwick. Ile had 15,000 trecs mosily 
from 24 105 ycars old, an establishment of very good pruners, rearers of 
worms, and winders of silk. Only 52 Ibs of silk were mae last year (1842), 
owing tothe trees having becn neglected when young, and requiring vory 
mild treatment.” At Mulligaum thoro wero “about 1,000” trecs, one year 
old: at Dhoolia “several hundreds from 6 to 14 years of ago;” at Kunnur 
“about 8,000 flourishing trees from 8 to 6 years old;” at Nassick 800 trees: 
but at nono of these places was any sericulturo going on, In Kattywar the 
Civil Surgeon had taken up the subject, and in 1842 had obtained eggs of 
some mullivoltine species, and obtained some 90 scers of cocoons, of which 
however more than half “becamo bad in tho rains.” ‘Treos, to the numbor 
of * 2,000 or 8,000,” had been planted and “ flourished astonishingly.” Many 
of the natives too had begun to plant mulberry, At Kaira Dy. Burn was con- 
tinuing his experiment, and had “made several specimens of silk, some of 
it of a superior quality,’ At Ahmodabad there were ‘somo mulborry treos,” 
and a successful] experiment had beon made there, At Bassein ‘ Mossys, 
Brownrigg’” had about 400 trees and a great quantity of hedgerows of 
mulberry ;” and contemplated a silk manufactory, At Kaman, o “ woalthy 
banian” had “got a small plantation of mulbervics,” and had “ been roarlug 
worms.” At Dharwar thero wero 200 trees and 25,000 shrubs, bosides 10,820 
shrubs in the Jail garden; 272 Ibs, of silk of tho valuo of Rs. 500, 
had been made by natives, while the prisoners had mado 1d lbs, which 
sold at Rs, 2:65 per Ib, At Mahim one person had “2,500 treos and 
hedgerows of from one to throe years old” and made “a small quantity of silk,” 
Of the exporiment in Bombay and Salsctte Signor Mutti writes as follows :— 

“Tho wonderful progress the mulkerry treo ts making in Bombay and Salsette is astonish. 
ing. ‘The rearing of the worns is a mentiey consideration in Bombay; they thrive, more ox 
less, throughout the year, without any necessity for precautions and care to guard against 
extremes of temperatmie as in Enrope; but what is still move satisfactory and important to 
the object of mace silk, the worms of fom stages oy changes of skins form the cocoons 
in from only 22 to 27 days, according to the season, instend of from 80 to 40, as is usual in 
Europe aud elsewhere, The eggs hatch, vegularly throughowt the year, in nine days, without 
having recouse to artificial ppparatus, which is genezally required in Italy. 

“The silk, though wound by inexperienced hands and young lads, hag keen pronounce 
be ee The number of trees is shewn at a] g2e- aad , owned by “iow 
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18. The despatch to the Court of Directors was framed, almost word for word, 
Bombay Government 1e- O02 Sir G. Arthur's minute. Dividing the process of 
commends perseverance in the ~=pyoducing silk into the three branches of “growth of 
attompt fae rearing of worms, and winding,” the Government 
of Bombay held it established not only that the mulberry iroo would thrive and 
yeach an carly matwity in the Western Presidency, but that the native 
cultivators were willing to grow it “in sufficient quantity to afford an amplo 
supply of leaves wilhin circles not too oxtensive to admit of tho leaves within 
each being brought in good order to tho same central establishment for rearing 
worms,” Under this head the multiplication of such circles was all that was 


necessary. 


Equally sanguine was tho view exprossed as to rearing the worms, 1t was 
asserted that the worms could be reared with less risk, and in a shorter period 
than in Europe, and that the worms wore as good as required for ihe highor 
qualities of Italian silk. In fact the Bombay Govornment rogarded Signor 
Mutti’s scrvices, in this branch of the industry, as required rather to repress 
injudicious haste in plunging into the onterprisc, than to encourage the people 
to undertake it. 


The introduction of the art of winding, it was thought, also wanted only 
careful supervision at the outset, “The case,” said the despatch, “is simply 
this:—M. Mutti finds the people ready and anxious to embark in the new 
branch of industry, and apt to leayn all tho vaxious processes which he offors 
to teach them; if loft to thomsclves, thoy will inovitably fail through ignorance 
or precipitation, and M, Mutti has 1o exorl himself to prevent this, hy selecting 
from. among the people, who are gonerally willing to follow his advico, those who 
ave best qualified for conducting cach nel eae assigning thom their scvoral 
dopartments, and by his advice only, regulating and emailing their operations, 
till all shall havo thoroughly learnt tho parts which it is desirable they should 
fill, and be able to etl on. correctly each. process on the most approved principles 
by custom, instead of being compelled to dvaw deductions from an-oxtondod 
experience by which M. Mutti has, aftor repeated failures, arvived at his con« 
clusions, 8 courso in which i would be quite out of tho question to expect any 
native to follow him.” 

19. The Governmont of Bombay, therefore, recommended the following 

Specific measmos proposed, = WMCASULes :—— 

 1s¢,—The office of tho Superintendent of Silk Cultivation should be continucd for five years 
longer, from the date of the reccipt of the sanction of the Court of Directors to that mensure, 
The success which may attond the labors of the Superintendent, as shown at the end of theso 
five years, will enable Government to judge of tho propriety of continuing 10 employ him for 
any further period, ’ 

 2nd,.—Four buildings for rearing: worms, and one for 12 reels to wind sill, should bo ereot- 
ed by Governmont in the Jooncer or Paubul District, ata cost not oxeeeding Rs, 5,000; these 
buildings 40 be publie property. ; 

“ 8rd,—Tho breeding of worms, &c., should bo conducted on account of M. Multi himself, 
or some private individual, and xof of Government, 

“dth.—The cost of any building alroady built by M. Mutti with monoy lont him by Gov. 
ernment, or from his own private meang, and anything spent by him, on pormanont fixtures 
substantially pub up, may be allowed for, out of the above Rs, 6,000, oninspeotion by the 
Collector, who should visit tho establishment for the purpose, 

“dth—The sum allowod for establishment to the Superintendent, should be continued as 
long as his own salary is allowed, and an addition of Rs, 60 par mensom granted to the 
present amount, Rg, 160, 

“6th,-—-The Collector may be authorised 10 advance Rs, 2,000 as 9 loan, without interest, 
to M. Muiti, to be repaid by instalments of Rs. 100 per mensem, as long as his salary 1s 
on its present scale, 

« 7th.—For three years Rs. 8,000 per annum may be held, by*the Collector, at the disposal 
of the Superintendent, to be advanced by him at his discretion as tuccnvee, on the usual terms, 
he rendering to the Collector an account of why, and to whom, the advance has beon made, 
and furnishing receipts, &c., in the ordinary form, 

_ “8th.—~All sill must be mao entirely al the expense and risk, and be the sole properly, of 
private individuals, The only aid afforded by Governmont will ho in tho shape of tuecaves, 
and such instruction as the Suporintendent may afford, 
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“9¢h—The Superintendent should submit, through the Collector and Revenue Com- 
missioner,-an amal report of the progress he has made.” 


The Collector of Poonah was directed to carry into effect all the above pro- 
ositions, except the point which was referred for tho orders of the Court of 
ivectors. And to give the “first impulse 10 the industry” in tho island of 

Bombay and its neighbourhood, a region, so the Government had persuaded 
itself, superior in natural capabilities “evon to the Deccan,” it was proposed to 
appoint an Assistant Superintendent. The particular attention of the local anthor- 
ities was also divected to the subject of silk in districts such as Khandeish, Dhar- 
war, Kaira, Ahmedabad, and Kattywar, where desullory experiments had beon 
made, “sufficient,” however, “to prove the adaptation of these districts, even 
ina highor degrce than the Deccan, both for the mulberry tree and silk- 
worms.” As far as the Ahmedabad experiment is concorned, a recent letter 
assigns it to the year 1841, and oxpressly says it was unsuccessful. 


20. The Directors sanctioned the proposed measures, requesting that speci- 
‘Pho Directors sanction thoso mens of tho silk produced might be forwarded to them 
proposals, with an account of the work and cost of production, and 
a report as to the spread of cultivation among the natives. ‘Che despatch, accord- 
ing this sanction, was received on the 18th January 1845. ‘Very shortly afler- 
wards Signor Mutti fell ill, and though his leave was not sanctioned till November 
of that year, he scems to have heen capable of little work during the interval, 
and Mr. Ramos was appointed to do the duty of Superintendent. 


21, In this same year doubts scom to have arison as to the roal success of 
the oxperiment, But it was not till 1847 that a Com- 
mitico was appointed 10 report on the subject, 


The two members of the Commitico, Dr. Gibson and Mz. Davidson, recorded 
their exporience separately, but joined in offering their opinion that any further 
attempts by Governmont to cultivate tho mulberry with a view to silk in the 
Deccan. were not likely to be attended with success. Dr. Gibson, from personal 
inspection of standard mulberry plantations, from the expericnco of Dy. Graham 
and others in bush cultivation, oxpressed the most decided opinion that neither 
bush nor standard could be profilably grown in the Deccan, and that, tho results 
oxhibited by Signor Mutli had been duo to an artificial stimulation, thus deceiv- 
ing both Government and himself. Some small oxperiments in the Dharwar Jail 
and Dapooree, led Dr. Gibson to the samo conclusion. I extract the last threo 
paragraphs of his report :— 

“14. Seeing that the climate of the Deccan is mild, generally so favorable to the worm 
(save in the height of the dry season, and so eminently favorable to the quality of the silk), 
it may be asked, why the trials hitherto made have all ended in Toss ? To this I would 
answer that the causes may be looked for— : 


Collapse of the oxpaiment. 


Ist—In the very limited oxtont of garden ground, or of ground sufficiently moist Lor 
trees to grow without imvigation, 


Qnd,—The gone poverty of the soil, producing a tree poor in leaf and comparatively 
stunted in growth, 


8rd—In a fow patches of suporior soil, such asa small spot of Government garden at 
Neergoora (vide my report of 1840 or 1841), the treo is luxuriant and would pay, but such spots 
ave very rare, and are eagerly sought after, for superior products, nt the rato oven of Rs, 20 per 
acre, annual rent. 

4th—In that tho limited oxtent of garden land lonves little to spare beyond what i» 
necessary for the supply of the people with vogetable food, and for the export of the same to 
the const, andl 4 that oven this limited extent is so sub-divided among familics, that mulberry 
sultivation, at once extended and continuous, cannot be looked for, 

5t4.—In the fach that the mulberry growth interferes with the rotation of evops, and 
that no products can be profitably grown between. the rows of trees or bushes. 

6ik.—In the dryness of the climate which also tends to produce a leaf at once scanty 
and harsh. . 

7tk.—In the comparative thinness of population and consequent dearness of labour, 

“15, can readily see why in a country so thickly peopled as is Bengal, with o climate 
comparatively moist, and immense tracts of new river alluvial land, tho mulberry should pay 
well. Ican also see why the same causes (though operating in ‘s slighter degree) should 
vender the mulberry an article of profit in Mysore, as it is said now to be, and Iam not sure 
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that in the district of Tlungul (Collectorate of Dharwar), and situated on the Mysore border, 
were the extensive tanks, &c., now go dilapidated, brought back 10 their pristine state (vide my 
report of 1844-45), that there might not he profit in the cultivation, but T have not been able 
to see that in any district, save that above-mentioned, we could enter on the cultivation with a 
probability of profit. 

16, The plantations formed in Guzerat some 12 years ago I have not had an opportu. 
njty of examining, as they were formed after Thad left thot province, Therefore I do not 
intend that any of the preseul remarks should be applied to these.” 


Mr. Davidson’s opinion is much to the same effect. 


22, ‘The following extract from a Revenue despatch from the Hon’ble 
Remarks of the Comt of Court of Directors, to Government of Bombay, No, 10, 
Directors. dated 2nd August 1848, briefly sums up the case :—~ 


“It is much to be regretted thal this experiment, which has now been proved to have 
resulted in utter failure, should have been allowed to continue so long in progress ata total 
outlay of upwards of o lath of rupees. If an investigation, similar to that which has recently 
bgen made, had been instituted at an enrlicr period, tho hopelessness of success in the attempt 
would have been demonstrated, and a Jarge amount of public money, which has now been use- 
lessly expended, might have been saved, We ontirely approve your having diecled the imme- 
diate abandonment of the experiments.” 


* 
Mr Ashburner’s opinion on 28. I appond Mr, Ashbumer’s remarks on the causes 
the cause of the fuiluro, of this disastor :— 


“Tt is difficult 10 stato exactly what wore the causes of failure, hut I have learnt enough, 
in the voluminous records I have read, to account for the probable cases of want of suecess. 
In the first place, M. Mutti appears to have beon a man very unsuited lo superintend an 
experimont requiring peers hard work, THis system appears {o have been to hatch the 
eggs in a nursery at Poonah, and to distribute the worms to pesons in the villages, in which 
there wore mulberry gardons, within. 16 or 20 miles of Poonah. ‘Ihe worms require feeding: six 
dimes during tho day and four times during the night. M, Muti was a oak delicate man, 
in constant ill-health. It is easy to understand whet would happen to worms entrusted to 
natives under those circumstances, when the Superintendent could exorcise so little supervision 
over them. M. Mutti was, apparently, quite honest, but an enthusiast, entirely wanting in 
habits of business. Pars the eight years he was employed he spent Rs, 47,000 of Govern. 
mont money, and it was at lash discovered that he had kept no accounts whatever. 


«Tho want of permanence in. his appointment must have had a very injmious effect on his 
operations. Ho could nover make arrangoments in advance, which are absolutely necessary 
in a protracted undertaking of this kind. ‘This appears to have struck the Government at, 
last, fox just bofore M. Multi left, he was appointed Loy five years corlain. Another cause of 
failure was the attempt to work tho a pe on what may be called the Public Works 
system. A sum of monoy was sauctioned, and, on its expenditure, few months’c orrespondence 
was necessary in order 10 procure a fresh grant. This system is disnstrous enough with bridges 
when left in an unfinished state ; but when it is applied 1o insectg, whose very exislence depends 
on their getting a supply of mulberry leaves at a cortain hour, its mischievous effect may be 
ietagthede On at least ono occasion, the Collector took the responsibility of advancing the 
money necessary 10 save the whole crop from destruction, and on anothor M, Mutti raised a 
loan in his own name. 

“ Ata very early poriod of his appointment, M. Mutti reported that the breed of worms 
had doteriomted, and‘he asked for fresh seed from Bengal and Chinn. Many atiempis were 
made to procure Lresh seed from both places. A small quantity was procured from China; 
but tho next supply failed, and cach successive consignment from Bengal failed from one cause 
or another. Some ‘were sont at tho wrong scagon, some were improperly packed, others hatched 
while in ivangit, &c. Tinally, M. Mutti reports that ona of his subordinates having mixed 
two species of worms, which ought 10 have been carefully kept separate, the breed was quite 
speilt. This appears to havo been the deathblow of the undertaking; tho worme 1apidly died 
after this, and no fresh seed being procured, they gradually became extinct.” : 


24. The oxperimont in Bombay is mainly instructive on the question of 
ti ° th mont, tHe Mulberry and its cultivation, and I now go back to 
sssons oF whe expomme™ give the history of the case, in this aspect, with some- 
what fuller detail. In the first attempts at silk-growing the worms were fed 
on shrub mulberries of tho dest kind, cultivated avid cut on the Bengal plan, 
And on this system Signor Mutti at first began to work. Ile had, however, 
convinced himself before he becamo a Government servant that this sysiem was 
unsuited to the Deccan, and his whole career then became a propagandism of 
the “standard” theory. ‘Dy. Lush, on the other hand, seoms to have initlined to 
the Bengal systems at any rate he did not wish 1o condemn it unheard, and he 
obtained from My. Shakespear, of the Sonamookhoe Residency in Bengal, an 
K 
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opinion on certain questions connected with the subject. These questions, with 
My. Shakespeax’s answers, I here extract :—~ 

Lot query by Dr, Lush —What kind of mulberry do the worms prefer? 

Aaswer-—Decidedly the indigenous (desi or hajla) out plant, the leaves being: closely soti, 
and more abundant in the proportion of two anda half to one. Ibis the morus adda or white 
mulberry, not allowed to fruit. } a 

Qnd,—What kinds will grow best as standard trees, and what are best adapted for cultiva- 
tion on the Bengal plan? 

Answer—~Worms fed on the standard (sééi ov didest), or foreign, do not thrive. Tt is 
therefore only cultivated foy fruit, and that sparingly, Tt arrives at maturily or fruit-bearing 
in about three years. It is the morue rubra, or ved mulberry, approaching to black, morus nigra, 
a poor fruit, about an inch long, cylindyical, bears twice in the year, about October and 
March. Ae 

Remarks-—The cut plant flourishes in tho low lands about Rangamatti, whore the soil 
is sandy, which keeps the roots cool: and irrigation is not so necossary, or, indeed, uscd here, as 
it quickly loses itself in the sand; but in the high tenacious loamy soil, where water will pass 
over the surface quickly, ixrigation is had recourse to, and amore abundant crop is produce, 
But too much watery matter, though eaton voraciously by tho insect, is hurtful, from its 
comparative want of solid nutritive matter. Tho nature of the plant itsolf being sufliciontly 
succulent without artificial means, a rich soil is by no means so propor as that with an admixture 
of sand, * 

Dy, Lush further desives information from Bengal on the following points ;— 

1. Has the Italian plan, now following at Poonah, of sotting cuttings from the standard 
8 or 12 fect apart to be trained up ag standard trees, the leaves of which it is proposed not to 
gather for four years, been tried in Bengal, and if if has, with what suecoss ? 

Aaswer,—Not in the awrngs of the Sonamoolkhee Residency. 


2. Will tho leayes bo improved, or otherwise, as food for tho worms in this climato hy 
being produced from old trees ? 


Answer—The establishod practice, already fully oxplaincd, seems to provo tho contrary. 


* 8. Provided tho trees and leaves be improved by age and produce a largo crop as they 
grow older, still will it be possible, with any supposable rate of profit, to componsato for the 
capital of q sille farm lying doad for four years, and in a country whore labour is dearer than in 
Bengal, and irrigation necessary ? 


Answer.—With reference to the lst and 2nd queries, I think I may safely add that cortnin 
disappointmont and loss of capital would gitend such speculations, contrary ta the oxisting 
nature of things in these aungs, : 


25. The reference to Bengal also called forth the following remarks by 
Dr, Wallich on the mulherry, Dy. Wallich, dated 12th April 1883 ;—. 


“Tam not acquainted with any plant, of agriculturg) or commercial interest, of which tho 
natural history is involved in greater doubt and obseurity than the mulboy. ‘Tho oultivated 
species aro scarcely to be distinguished from each other by the ordinary characters omployed 
for the purpose in other plants. At least all attempts of tho sort havo proved abortive; vo- 
course is, therefore, had to mavks derived from tho size of tho tree, place of growth, colour of 
the fruit, and the like, all which avo vaguo and unsatisfactory, In point of fact tho real species 
of mulberry are’ very fow in number, and plants which havo hitherto heen considored as species, 
are in all probability nothing but varieties, and thoso vaticties otornally changing according 
to soil, climate, and mode of cultivation, It is chiefly aided by the Inbors of Dr. Roxburgh, 
in his valuable Mora Indica, and of Dr. Hamilton, in hig matchless Statistical Syrvoys, that 
Tam able to offer the following skotch of the differont Indian mulberries, without, howovor, 
protending: to fix these, as yet, by any specific character or distinction, 


\st.—Morus Indica of Linneus, the common Zoo of Bengal. This isa native of India, 
and undoubtedly a distinct species, Thora exist two yarlotios, which may porhaps be different 
species, but which it is best for practical purposes to consider as vavictics only, One of these 
varieties is nevar allowed to grow lavge, but constantly out down to a stunted twigey shrub, 
in order to induce it to produge an abundant supply of tonder shoots and leaves: of all the 
plants that yield food for the si}k-worm in India, that is, by far the most: important, on account 
of the extreme facility of its cultivation gnd the productivencss and luxurious juiciness of the 
leaves which are the favorite food of the worm. The climate of Bengal is above all othors 
favorable to the cultivation of this shrub, owing probably to the comparative moisture, both of 
its soil and atmosphero, conditions which ara peculiarly favorable to its growth, and the absence 
of which is, probably, the leading cause of the incapacity of the peninsula to compote with ow 
part of India in this branch of hngbandry, A facets of the Zoot will last soveral yonrs, 
and may be renewed from cuttings with perfect ease, and this process must be performed every 
fonrth or fifth yeay if a full and sufficient crop of leaves is desired, A moderately rich light 
soil, not too much’ mixed with elay, sufficiently elevated to secure tho plantation from flooding 
either from rivers or rains, and occasional ploughing and weeding and 4 & ight manuring, consti 
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tute the chief points of attention which this sort of mulberry demands, and if the patient 
and industrious Indian cultivator could only be made to prefer this method to the miserable 
plan usually adopted, he would reap a far more secure and ample reward from his labours than 
the scanty and precarious returns which he generally derives. There would be no such fnilures 
of the crops of leaves, nor would such a vast proportion of worms perish annually, for want of 
food, as frequently happons to the planters and breeders, , 


. “The other variety is a tree of considerable size bearing white fruit, whereas the preceding 
sort; has them purple. It is called morus alba by Linnaeus, and is perhaps a really distinct 
species. It is cultivated, though in a trifling degree, as food for the worm, 


© Ind—Morus atropurpurea, of Dy. Roxburgh, introduced {vom China into this garden and 

now to be found in most private gardens. It isa native of that country as well as Cochin 

China, and is employed thove as food for silk-worms. Dr, Roxburgh informs us that it has not 

“been found to auswor that purpose in Bengal, It forms smallish tree with long straggling 
branches, dark foliage, and deep purple, large fruit, 


« 8pd.—-Morus leptostachya, so called by me on recount of its long and very slender fruit, 
which is white and exceedingly sweet. This large tree is met with in most parts of Hindoos- 
tan to the west, where it is generally onlled Shak Toot, I am not aware that the leaves ave 
much used for rearing the worm. It is perhaps the morus latifolia mentioned by Dy, Imsh in 
his very able and interesting letter, and also contained among the dried specimens now returned, 
although I must confess my doubt as to its being Lamarck’s identical tree of Bourbon, 


« Ath—A very marked mulberry treo with strongly serrated leayes, and therefore called by 
Dr, Roxburgh morus serrata, Tt was found by Major General Hardwick in the Alpine regions 
of North Hindoostan, and the late Mx, Moorcroft sent: plants of it from thence to this garden, 
where thoy thrive tolerably well. I am not aware that the leaves are used,” : 


26. Signor Mutti’s views, on the mulberry question, will be seen from 
; Sis the following extract from his remarks on the silk culture 
Signor Mutli’s viows, of Bengal ;—~ 


“ In Bongal several projudiced opinions oxist regarding the method of training tho 
mulberry as a standard, viz. j-—~ 


 1st.—-Ib is said that by feeding the worm with tho leaf of the reo, the silk becomes coarse. 


“ This is plainly contradicted by the faot that in Italy, where the finest sille in the world is 
made, the worms avo fed only with the standard leaf. I myself hore find that by following 
the snme Italian plan I got the cocoons and finer silic. 


© Qnd—Tt is said that the leaf of the tree being hard, tho worms do not ent it. 


“This clearly shows that as the worms axe not properly reared they become weal, and 
therefore havo not strength enough to subsisi upon hard leaves. In Ialy not only are the 
worms fed with the leaf of the tree, but we make there also a difference and distinclion in the 
leaves, paying more for thoso of an older treo and hard ones; and it is also to be borne in 
mind that, in this climate, this insect, for a part of the year, ought to be more healthy and 
stronger than there, where only by artificial means and precautions, we are able to keep it up. 


¢ 8rd.—It is said that the standard mulberry does not succeed in Bengal, it having been 
tried, but without success, 


“The vory same thing was said hore some years ngo yoparding the Conean and Deccan, 
but oxporionce has now proved the contrary, Tt was just for the sale of removing the projudice 
which was excited on the subject, that I undertook to train 14 variotics af mulberries as stand- 
ards; among which there were sovoral of vory bad it i and bushy, including the China 
divided leaf, and every one has astonishingly sueceodod, fine standard troos, with Jargo stems, 
branches, &. The only inconvonionce I had was that they gavo me a great denl more to do 
than the good species, 

_ _ “They succeeded not only in the Deccan but in Bombay pnd Sqlsetto, where the climate, 
in some places, is approaching to that of Bengal, but with this disadvantage thot it is not so 
moist and damp as in Bengal, which is a vory grand thing. oe 

“4¢h—Tt is said that, with the bush system, sill con be made five and six times a year, 
whereas with the tree only three or four. 

“True it is, byt it is algo a fact, that-— 

“ Ist.—The result of the worms fed with the bush leaf will not produce as much ag that 
fed with the standard leaf, 

. 4. emdh—With the bash system a person is ongaged all the year round in reqring worms and 
winding silk, and, after all, does not make go much silk as the other who uses the trea, 

“ 37d.—Tho bush ocoupies a greap extent of land and gives fewer leaves as compared 
with the tree. 

“ 4th.—The leaf of the bush has little substance, and cannot be expected, nor is it possible, 
to produce as good cocoons as from worms fed with the leaf of the tree, 
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“« 5th.—The bush requires for ever expense and trouble, which iy not the ease with the wee, 
as, after a few years, nothing is required for the latter oxcept pruning and thinning, which labor 
is amply repaid by the wood obtained, and this cortainly is a vory grent object ; saving money 
and labor. i 

« 8t,—For the proprietor of the land having standards in his ground the placo is a 
valuable one, it is actually a capital that he has got, and the incomo which he yearly derives 
from such estate 1s far superior than if it is planted with bush. 7 

“ But what is also a very great object is that with the leaf of the tree, if the worms are pro~ 
perly reared, we may always have splendid cocoons, which not only is a prent advantage from the 
greater quantity of silk thal would result, bul also thal wo may onsily have fine, even and clean 
silk; and 1b is quite 2 mistake to expect to have perfect silk from bad cocoons, and notwith- 
standing the ability of the workman, the work is tedious and the result unsatisfactory. Lot an 
experiment be made of one beegal ov 100 plants of the St. Uelena specics, following my 
directions given in the Guide to the Silk Culture, regarding the planting and rearing the standard, 
and I have no hesitation to say that. the result will be, that not the bush, but the standard tree, 
system will be found to be the one that should be followed oven in Bengal. 

“TE the same extent of Jand now oceupied with bushes were substituted with standards, a 
very much gieater quantity of silk would be obtained, and more easily, would result of betiae 
quality, besides the other advantages I have aheady mentioned ; and in conclusion I doubt not 
that the cultivators of the mulberiy, the proprictors of the land, those rearing silkworms and 
winding silk, will bo a gieat deal move satisfied,” 


Sir G. Arthur states that Signor Mutti converted Dr, Lush and others 
to his views; on the other hand, it is to be remarked that Mr. Ramos, Signor 
Muitti’s successor, attributed the failure of tho experimont mainly to the adoption 
of the standard, instead of the bush, system of cultivation. 

27. According to the Bombay ILorticultural Society an experiment was 

met fn Bind, 184 made in Sind in 1847, but without ‘success, No 
sania ihe ia details ave givon. I should suppose that the intenso dry 
heat of Sind proved fatal to tho silkworm. 

28. A correspondent of tho Bombay Gazetle, writing in October 187], 

‘Ai iivbank'airo? 1800 mentions an experiment at Broach “ about 22 years ago.” 
honey wore The attempt was made by a Parsce gentleman namod 
Sheriarjee Postonjce, who brought worms from Kaira and planted “ liundreds 
of mulberry irees in a place called the Borah Baree.” Tho silk was, according 
to the writor, found “ equal if not suporior to Chinese stuffs,” but tho onter. 
prise was not a commorcial success, a8 Mr, Postonjoe ultimately “found himself 
compelled to rosign the trade, under the burden of some thousands of rupees 
of debt.” The Commissioner of the Northern Division also briefly mentions 
this attempt. 

29. From tho poriod of the failure of the experiments undor Signor Mutti 
and his successor, nothing seems to have been done, till, 
in 1858, the question of silk was again brought to 
notice by Dr. Birdwood. That gentleman advocated an attempt boing made 
to utilizo the wild worms which were 1o be found in many of tho districts 
of the Bombay Presidency. But, beyond calling for reports, which shewed that 
the tusser moth was to be found in more or less abundanco in most districts, 
no steps wero taken. I find, however, notico of an attempt with Bombyx silk 
at Gokak, in Belgaum. My. Iavelock says ho saw silk made thore moro than. 
18 years ago, ‘The irial stems to have been porsovercd in for 9 years. And 
in Sattara, in 1859, “the mamlutdara were ordered io try an experiment in seri- 
culture, but it seems to have entirely failed.” 

-80. The next silk experiment in the Bombay Presidency soems to have 
Further oxporimenta ab beon made in 1865 by Dr, Mackenzie, Suporintendent 
Dharwar. of the Dharwar Jail. The results, at tho early stago, aro 
not forthcoming, but in the 16 months from June 1868 to September 1869 * in. 
clusive, the jail produced 10 lbs. 14% oz. of raw silk, valued at Rs. 8 a pound, 
from 145 lbs, 104 oz. of cocoons. A comparison of tho results of tho last six 
with the first ten months of this period shewed marked improvement in the 
weight of the cocoons, and the percentage of silk to total weight, In the last 
six months the proportion was about 8°7 per cent., as contrasted with 6'7 for 
the preceding ten months. This improvement Dr. Mackenzie attributes 10 in- 
creased attention paid to the (1) food of the worms, (2) rogularity in focding, 


Dr, Birdwood’s proposal in 
1868. 





* From a reeont report by the Collector it appears that the exporiment is still boing enrtied on. 
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(8) ventilation and lightsomenoss of rooms, (4) equable temperature, kept from 
$5°—90°, and exclusion of damp, The worms were fed on shrub mulberry, cut 
down at the commencement of each monsoon, and not allowed to grow more 
than 8 or 4 feet high. Tho worm bred is not specified by Dr. Mackenzie, 
who indeed seems ata loss to identify it, But, from tho desoription, it seems 
jo have been one of ilo Bengal multivoltines; its total course is given at 
bbg days. 
81. In 1867 the subject was attacked by My, Ashburner, then Collector 
, of Khandeish, Ilo applicd for a grant of Rs. 1,500 a 
Froposed renewal of the ex: year to enable him to attempt the introduction of silk 
SE re ea into his Collectorate. After giving a summary of the 
earlier experiments, Mr, Ashburner observes :— Notwithstanding this failure, 
the fact remains that both in Khandeish and Poonah very excellent silk was pro- 
duced, and there is no reason to doubt that, under proper management, it can be 
produced again, Silk culture was only introduced into Bongal after years of 
perseverance and repeated failures, I do not think the experiment has had a 
fair trial in Bombay, If it wero again sanctioned, it would be conducted on 
more favorable terms than was possible 85 years ago. The silk districts of 
Bengal are connected by rail with Khandeish, with the exception of the dis. 
tance between Nagpore and Jubbulpore. The stcamers from China will land 
seed for Bombay in 20 days. The peoplo have in groat measure conquered 
their prejudices against the destruction of animal life, and are now more enter- 
prizing and ready to tako up any speculation that scems ard 1o be profit. 
able,” My, Ashburnor’s proposal was sanctioned; but about tho same timo 
he left the country on fenluel and under his succaossor tho experiment did not 
make much immediato progress, IL was then amalgamated with tho agricul- 
tural experiments under trial at the Khandeish farm, and Mz, Fretwell, who 
was appointed Superintendont, visited Mysore, to study sericullure thoro, Tho 
disease among the worms in Mysoro, however, provonted ihe experiment being 
immediately entered upon, and in April 1869 My. Sheppard reported that he 
was going to push on mulberry cultivation during the monsoon, and hoped to 
begin the trial of scriculiure in the following cold weather. But the farm was 
reduced to a cotton farm by the Bombay Govornment, and the silk experiment 
went to the ground. Dr, Bainbridge, howover, Superintendent, of tho Dhoolia 
Jail, began. an experiment in November 1870, with “somo 400 10 500 eggs of a 
varicty which ran through all its stages in about 60 days,” Theseed was obtain- 
ed from Dy, Mackenzie of the Dharwar Jail. Tho first brood was successfully fod. 
on Morus Indica, but appeared, though healthy, stunted in sizo. About 8,000 
worms resulted, of which 1,000 dicd at an carly stage, Tho worms of this breed. 
seemed larger and stronger, and 800 moths yielded 60,000 eggs, the hatching of 
which fell duo in the beginning of June. .'Threc-fifths hatched; but tho worms 
all died within 1 fortnight. Dy. Bainbridgo attributes this misfortune either to 
tho excessive heat or to effluviun from a latrine, 5,100 cocoons weighed on an. 
average 2'4 grains aftor destruction of chrysalis by immersion in hot water. 


82, An oxporiment is now being made at Panchgunee with soed 
Exporiment now boing Obtained from Bangalore, | No definite results have 
made, as yot beon attained. 


88. At the Broach Exhibition of 1868-69 prizes were offered (a) for a 
Tiessnt atate-of alli 4 silk-reeling machine, (d) for raw silk, and (¢) for manu- 
by in Bombay, ™"*  factured silk. For the first there was no competitor, 
but a prize of Rs. 80 was given for dycd silk thread ; 

antl four competitors, among them an English firm, obtained prizes under the 
head (c), And atthe Akola Exhibition, of 1868, I find that the Bombay Gov- 
ernment obtained the first prize for the “finest specimen of, pure silk.” 
Dr. Forbes Watson’s “Toxtile Fabrics of India” includes silk piece-goods, and 
“loongees” and “sarees” of cotton and silk used conjointly from Surat; 
embroidery of gold and silver on silk from Sattara; silk piece-goods from 
Ahmednuggur ; silk picce-goods and silk and cotton “ sarrees” from Belgaum ; 
si}k and cotton * loongees” from Bombay; and silk and cotton  garees”? from, 
Dharwar. Burhanpore near Khandeish also manufactures silk, and there aro 
small colonies of weavers at Jinjeera, Yeola, Tanna and Revdanda (in. Colaba), 
The establishment of the manufacture at the two last places seems to be duc to 


t 
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the Portuguese. The Bombay Chamber of Commerce, writing under dato the 
agth December 1871, says thal therois ‘no production of silk in any portion of 
the Bombay Presidency.” At any rato there is no export trade, ‘The raw silk 
used in Bombay manufactures is, according to the samo authority, mostly 
imported from China. Very littlo Bengal silk is used. Tho Chamber scoms 
to have overlooked the imports from Mysore, ‘Thero is a considerable import 
both of China and Bengal manufactured silks. Tho China silk imported fs 
chiefly “punjum” (?5th class), a very inferior sort, worth from Re, L- to 
Re. 1-12 per lb, A better variety is, however, imported in small quantities, 
and some fino raw silk is imported from the Persian Gulf, and is in great request 
at Ahmedabad for fine kincobs, The imports of China silk into Bombay 
seem to be gradually increasing. Tor tho years 1861-62 to 1805-66 they averaged 
about 1,200,000Ibs, In 1870-71 they had risen to 2,048,631 Ibs ; the average 
price also. having visen from Rs, 8 to Rs. 4. Bombay also imports somo 
Bengal silk by sea; an ayorage of about 100,000lbs was thus anrually imported 
during the five years onding 1870-71. About 300,000Ibs of China sill and a smadl 
proportion of Bengal silk is re-exported to Kurrachee, ‘Nhe importation of 
Persian silk seems to have fluctuated greatly. In 1861-62 86,803Ibs of this 
silk were imported into Bombay: in 1865-66 the amount [cll suddenly to 
28,000Ibs and in the following year to 10,000Ibs._ It has now again vison, and 
in 1870-71, 42,558Ibs wore imported, yalucd at Rs, 2,12,449, As in rogard to 
China silk so here, the price secms to have risen, if tho custom house valuation 
is to be trusted, The recent increase in tho quantity imported is somowhat 
womarkable, as of late the silk crop in Persia has been short, Indeed, Sir IT. 
Rawlinson (in his recont evidenco on the Tuphyrates valley scheme) speaks of 
o, total failure.” This must not be undorstoad literally, it would seom, 
Thero is nothing to show acouratcly the quanity of silk oxported by rail from 
the Bombay Presidency, ¢ 


T append an account of tho silk industry in Guzcrat, especially at Ahmed- 
abad, just rocetyed from the Governmont of Bombay :—~ 


Tn respect to silk manufactures, Ahmedabad has long held a prominent placo as a 
manufacturing city in India, Its Kincobs and Brocades, though not quito so rich as thoso 
of Bonmes, pro much songht after in consequence of their durability and non-frding 
qualities of their gold tissues, Its Mushroos ave supposed to be the best in India, and the 
ordinary sill cloths ore also in good demand. But tho trade now is nob what it used to he 
in former times, The improvement of machinery in Europo and the oxtonsivoe traffic in 
cotton and woollen goods, which flows into this country from England and the Continent, 
and which places within tho reach of the Indians cloths at compaatively accommodating 
prices, have affected it to » considerable extent, 


But the trade still gives occupation toa very Inrge section of the population of this 
city, whose means of support depend wholly upon it, and tho exports of Kincobs, Mushvoos 
and othor silk goods maintain even mow a very fair position, Bombay, Katiywav 
Rajpootana, Central India, Nagporo tenitory and tho Nizam’s dominions aro among tha 
provinces where thesS goods find a sale. ‘he various processes in thoir manufacture, ‘from 
the assorting of sill to tho Iast'touches of finish, ave all conducted in the cily itself, 


Raw silk is imported from China, Bengal, Bussora, and Bokhora vf¢ Bombay, and the 
sau vn averages about 2,600 Indian maunds, tha valua of which may bo oatimated. 
at Rs. 15,00,000, 


‘The imports of Bokhava silk are of recent origin; it was first brought three or fom years 
ng, and the quantity imported is small. Tho sille is rondy spun, and is used only for wool in 
a loom, 


“OF Chinn silk the consumption is large, and both deseriptions avo imported—white and 
yellow. The hanks ov skeins ara first recled off on a clvoular bamboo fare, and the thread is 
then asgorted nocording to quality, It ia well known that the entire length of a hank is not of 
one uniform fineness, Tho assorting is made with partioular roferenco to tho degree of fine- 
ness ov coarseness of thread, and the process, which is carried on also by recling (a separate recl 
being sasigned for each quality), depends entirely wpon the feel or touch of the silk on the fine 
ger of the person manipulating it, A hank is divided into five different sorts—~ 


1, Tumbolia, 
2, Sorika, 
3. Takra, 
4, Wana, 
5, Koree, 


and the value of the silk vavies from Rs. 24 per Tndian seer for the superior gort to Rs, 19 or 
20 for the inferior description, Nos, 1 and 8 are used almost invariably for the woof, while 
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No. 4 supplies the warp, and No, 5 is sold to the Putwas who make cords, tnesels, &e., of it. 
When cloths of a superior teature have to be turned out, both the woof and warp are taken from 
Nos. 1 to 3. 

The best Bussora silk is valued at Rs. 18 or 19 per Indian seer, It comes in a aw state, 
and does not yield any Tumbolia, 

The Bengal silk stands in the same estimation as the Bussora, and commands the same 
value. ‘Two descriptions are imported, véz., Radhanugreo, which yiells chicfly Tumboltin and 
Tadee or comse-yielding Takra and Wana. 

A new trade has sprung up very lately in Siam silk, which is known hero as Singaporee, 
from the fact of its coming from Singapore. I6 is very inferior in quality, and salle at 
Rs, 8 to 6 per Indian scer. It is used for warp in coarse manufactures, 

Manufactmes in silk are carried on also ab Baroda and Surat, though not to the extent 
obtuning m Ahmedabad. 

Tf, then, silk were raised in Guzerat it is impossible to say to what extent the tiade in the 
articles manufachued from it might not bo developed fiom the impetus if would receive from 
a ieduction in the prices of the raw material, not to speak of the means of livelihood the 
industry would give to hundreds of people who now fritter away their time in idleness and 
have no fixed accupation of any kind; andif tho produce were large enough we might also 
Ive an export trade in the raw material itself Lo the positive benefit of tho Province, 


“ “SECTION It. 
. SILK IN MADRAS. 
_ Envliest mention of silke 


auitivation in the weords of ‘Tap records of the Madras Government prior to 


a of Mads. 1791 contain no direct montion of silk-cultivation, 


2,- There are, however, scattered notices which show that the industry 

Silleanttivation not, how. -W28 20 new thing in the Peninsula: the mulberry was 
ever, » new thing in the growing at Hyderabad in the Deccan; skilled silk-wea- 
Poninsula at that date.(1791).- -yers could be got from Bangalore; at Warviore in the 
Tyichinopoly District there was a colony of silk-weavers, and. at Warvapollien 
in ‘the same district two silk-weavers were found, who said they, among many 
others, had been employed in rearing and feeding silkworms and.in weaving 
silk under the orders of Hyder, by whom they were carried away prisoneys 
to the country of that leader, In 1791 ik was understood that Tippoo Sultan 
had lately supplied the, interior of the Peninsula with silk, made at Seringa- 
patam, There was also employed at Trichinopoly a native who had been 
sent to Bengal ‘by Tippoo Sultan to learn the silk-trade. 


In 1798, a present made to an Englishman at Madras consisted of a beau- 
tifal “Kineob” made of silk produced and worked up at Trichinopoly on the 
estate of the sons of the Nawab; and in 1795 several pounds of fine silk wore 
sent as a present from Abdul Wahab Khan, son of the Wallajah. It is also 
mentioned that the Nawab’s camels were dressed on gala days in trappings and 
cloths of silk of home-manufacture, 


3. That the silkworm is not indigenous to Southern India appears 
Tho’ sillaworm supposed to to be taken for granted by thoso best informed on the 
bo not indigenous to India, subject, 


4, -It was from Bengal apparently that the silkworms were imported, 
pee ehelales ahead and from Hyderabad in the Deccan, that the mulborry 

and by whom, into the Bonn. _ trees Were obtained by Dr. James Auderson,, Physician- 
aula; mulberry trees wheneo “General at Madras, the successful culture of which. by 
obtained’; A.D. 1790 (Che) that officer on his own account led to the establishment 
of mulberry plantations at the Company’s expense, and to the direct on- 
couragement given. to silk-cultivation by the Governor in Council during the 
last decade of the 18th century. ; 


5, An enthusiast’ of great energy, having considerable knowledge appa- 
Dr, James Anderson, Physi- rently of botanical and industrial enterprises, Dr. Ander. 


cian-Goneral. son had been successful in thie introduction and rearing . 
~ His eventual auecessinxew- Of the Nopdl or cochineal insect, and had twenty years 
ing silkworms, previously [or in 1771] introduced and. planted mulber- 


ry trees ina large garden or farm belonging to him in’ Nimgumbaukum, ‘a 
suburb of Madras. These trees throve so wellas to induce him to obtain at 
various times silkworms from Bengal which eventually “succeeded to his satis. 
faction in December 1790. Several of his frionds, too, had beon induced to 
Other porsonsalso interested ™Alke like oxperiments, both in planting mulberry trees 
in silk, “Exporimont by Dr. and taking charge of silkworms in various places on 
Anderson. the coast, see ‘ ' 
6, Dr, Anderson, therefore, wged.upon the “Governor. in. Council 
SAD. that he ‘should, not let slip: the opportunity of 
The Governor in Council. éstablishing this. industry:.as “an object’ of public 
ene ae eh ene ‘iwtility and a certain source of gain beth to tho 
dustry smong the. people of Commerce of the Company and .the good of the 
the country, = : people. oe * : ad anes ta . 
‘Not only was the cultivation of silk in Bengal ‘cotifined to: o limited tract 
. + of country compared to that Available in the Peninsula, 
io Anderson's mguments. Gut Dr, Anderson. wa ¥ineed that: not only is a 
ae ; tropical country better stitéd ‘to silk-culture than the 
more temperate climes of Europe, but thatthe Peninsula, owing to its more 
equable temperature, had great advantages even over Bengal, In Europe, too, 
the worm undergoes but one evolution in a year; his, he said, had completed 
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three evolutions within tlie past six months. Further, it was an industry well 
adapted to the tastes and habits:of-the people; it sould be an incentive to 
them to take up and plant the lands desolated and laid waste in the late wars; 
it would give employment to numbers‘of children and women who would other- 
wise be idle. © ane é ; Te ee #5 
7%. Iie immediate measures he urged upon the Governor in Council ere 
: “4 ; ‘that the mulberry plantations already made by  privato 
Tho immediate _ monsiires individuals should be encouraged and superintended b 
ane tote Anderson for. officors responsible to the Governor; and that fresh 
; _ plantations should be started in the various: civcars, 
districts, or divisions, under the Collectoys or nearest Paymasters; all expenses 
of planting, watering, and fonding, being defrayed by the Company. ; 
8. These proposals: were adopted as the first step towards establishing 
; silk-cultnve as a national: and permanent industry ; it 
_, His propostls adapted bythe "being thought that the advantages of the system of 
Governor in Council. ; > . * * , 
m ; feeding and: rearing silkworms and. reeling silk could 
not be generally made known, except under the patronage.of the Company. 
9, Before’stating the manner in which these proposals were carried. out, 
it may be as well to show what had hitherto been done 
More details of thoexper- “in the way of planting mulberries and reoling silk, 
vi grontioned “in paras ‘gyparently entirely under private enterprise. The 
an ' (white) mulberry had, as before stated, been imported 
from Hyderabad; 6,000 trees were. then thrivng in Dr. Anderson’s. garden. Af 
Vopery. and St, Thomé there were small plantations, and in the Nawah’s 
grounds called “Old Mackay’s Gardens,” Messrs, Chase, Hall, Stewart, and 
Mi. Popham at Valove were rearing silkworms. At the Cantonments of. She. 
veram,* Cheveremerdu and Jemeconda there were mulberry trees in existence, 
as ‘well asin the fort'at Ohingleput and at Palaveram. Thero were plantations 
at Arcot in the Cavalry Cantonment and at Vellore; at Arnee, too, in the same 
district, a Captain Mackay, who had considerable success, was engaged. in the 
industry; and at Ganjam there were said to be enough mulberries in the 
ardens ‘of. Messrs. Wynch: and. Richardson to supply cuttings to the wholo 
district. “The cheapness of labour and distance from: the seat of war rendered 
the Norther Civcars generally more favourable forthe experiment, At Nellore 
| Mr. Dighton (Collector), and at. Madapollam (on the Godavery): Mx; Chamier 
(Collectox),' had planted mulberries.’ What. had been done by natives of the 
country has: been briefly mentioned.t Turther, Dx, Andeyson’ had already 
wound silk from, silkworms reared in his‘own garden on: a reel the construction 
of which had been improved by him, and in the use-of which he was: prepared 
to. instruct any: one. ‘There was also then ot Madras: 2. Mr; Corbett. who had 
had'considerable experience of the industry in various countries in Bnrope, and 
Di. Anderson. was in communication with officials and friends all over India 
ready to assist, him; a Mx, Glass at Boglipore in Bengal could send him. tho 
China mulbewy which was superior. to. that of Bengal, as woll as the China 
white silkworm. and. tusser-worm,, 
10. Lhe Governor in Council fully-entering-into. the spirit of the undox 
Tnstruotions ‘to the Boma *2King, accordingly.instwucted’the Board:of Revenue “ to 
of Rovennoto ennry’ out tho give orders to. the Collectoxs. to appropriate, at first, 
revolution. af Govaxn mont small portions. of Jand.-in, suitable ‘situations, and to 
bo approptinted: for mulbony afford, evexy proper encouragement to the cultivation of 
plantations, and praper encour- the mulberry. tree; 23 informing Collectors. that. they 
agement to bo-givon to its would be supplied with cuttings from Dr. Anderson’s 
: garden, he, being requested to afford the. benefit. of his 
opinion. and advice. to. promote the.object in view. - ; 
11,:. In addition: to the plantations-already mentioned, the mulberry appears 
- Placcs wheremulberry plan. t0-have: been: planted: at Ellore, Rajahmundry, Ongole, 
tations avers -oithor in.oxiste Tanjore, ‘Trichinopoly; and: Palamoottal;: also. subse- 
eneo.or wade by Governments. onentiy at Madapollam (on the Godavery), Waltair near 
Vizagapatam, and Masulipatam.” Where private individuals were not ready. to 





* Qu tho: banks ‘of the Palora; botweon: Conjovoram and Chinglopats 
Supra, paragraph 2, ; eee 
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undertake the experiment, Collectors, Surgeons, and Paymasters were placed 
in charge as Superintendents, all charges being defrayed by the Govern. 
ment, : ae 


12, Shortly afterwards Dy. Anderson was able to report that twelve oo- 
Cocos vaised and two COOTS raised in his garden from Bengal eggs, produced 
skoive of cilk ent to Govern. ten and a half grains of silk against six grains, tho 
ment by Dr, Anderson, average outttun in Bengal; and on the 12th July 1701 
‘he forwarded to the Government “two ‘small skeins of silk wound off cocoons 
in his garden, the first wound on.the Picdmontese reel. ” 


“The first crop of silk after the arrival of tho worms. from Bengal” was, 
he says, “ of-a dull straw colour, but now. of a brilliant, white,” 


18. Inthe month of June this year the Governor in Council . suggested 
eer that it might be desirable to start a filature, and ap- 
Suggestions made by the 3 7 ; ne : 

Governor in Coundil for evee- proved a suggestion of Dr, Anderson’s ‘that the young 
tion of v filature at Madras. — syomen. in the Asylum should be employed in winding 
silk from the cocoons, as the nucleus of. a sufficient filature for Madras and its 
environs, Nothing more, however, is heard.of this latter proposal. 


14, Towards the close of the year Mr. Spencer Corbett, before mentioned, 
Report on Silk Faetories in Wont to Calcutta at his own expense, as the Govern- 
Bengal, by My. Spencer Core ment did not consider the time had yot come for thom 
hott of: Madrae, to incur the expense of his voyage, to learn the method 
of silk-culture pursued there, and being introduced to the Superintendonts of 
the silk agencies, in the following February, he submitted an exhaustive roport 
on the subject, ia ; rae 
15, ‘The records of 1792 ave full of corvespondenco between the Board of 
. 1499, Revenue and Collectors and Dr, Andorson, relating to 
the laying out, watering and fencing ‘of tho. plantations 
at the places named, the details of which do not seem to bo of importance 
now. 


16. Barly in the year specimens of the cocoons. and silk. produced in 
Specimens ‘of eovoca ana Wadras werd sont to Calcutta, and.a statement of tho 
silletrom Madras sent to Cal. Cost of production called for; this Dr. Anderson was 
cutta:  Favorablo. report. unable to give. The report of the Superintendent and 
thereon, Silk Committee at Caleutia was, on the whole, favorable. 
They say, “the white, No, 1, is very excellent, No. 2 not so good, but by 
no means bad, both considerably finer than the Company’s regulating muster. 
The yellow, being thrown silk, cannot. bo received in England.” ‘Iwo. skeins 
sent: by. Dr, Anderson for transmission to England were pronounced good, but 
badly reeled. : . 


17... On the 25th July 1792, 100 skeins wound: by Dr. Anderson in May 
on ‘ were sent to England by the ship Dutton, and: that gon- 
pth Sizing of silk seut bY. tleman stated that he had received a roport from ono 
England. of the first brokers in ‘London, speaking most favour 
ably of two skeins sent by him for report. ‘his silk 

was reported superior to Bengal. silk. ba as 
18, ‘So fur there appeared to be every reason for confidence in the success 
Disnppotolment of Br. Ane of tho undertaking, but further experience showed that 
derson at success boing not so Dr, Anderson ‘had been perliaps a little too sanguine, 
age ma ara Before long his complaints against the Board of: Reve- 
oe Satie nue and all officials with whom he had to deal, became 
neither few nor temperate.: But in most casos it is clear that the difficulties 
: to be contended against were the real causes of delay 
octet! causes of want of suc and want of success, and not the apathy of those en- 
Se aoe trusted. with: the. experiment. It, is evident. from the 
‘letter of the. Chief and Council at Masulipatam in which they report the mea- 
‘sures taken by them to carry ont the wishes of Government that the country 
under their management was in sucha disturbed state, owing to disputes amone 
the Zemindars, that neither the Governors nor the governed could have either 
time or-inclination for the peaceable pursuit of rearing sillworms; nor was land 
suited to the growth of the mulberry everyivhere available, as expected by Dr, 
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Anderson, The first noto of warning not to expect success everywhere “was 
: ,., raised from the same quarter, The Chief and Council 
ti iehs om Besser * say: ‘in our opinion little or no advantage is to be ex- 
to the succoss of attempted in- pected from the propagation of the mulberry and silk. 
polo ot ailk-oulturo by worm on this part of the coast, as the soil around 
“ Masulipatam. is exceedingly sterile, and the prico of 
labour very high, We conceive that if any advantage to the commerce or 
revenue of the country is to be derived from what is proposed, this can only be 
expected to. arrive from tho industry of individuals,” and “it cannot be 
expected they: would bo adverse if they perceived any probability of its tum- 
ing out to.theiy advantage? =. 
Moro favorable reports 19. From many places, however, more fayorable 
from elsewhere, - reports were received, 


20. Ina general letter, dated London, 19th September 1792, the Court 
\_Despateh ftom Englond ve. Of Directors record their approval of what had been dono, 
cording appreviation of what and their confidence in the future success of the enter- 
ates agents ‘ oF prise. After recording their appreciation of Dr, Ander- 
mensures takon by Govern. 8on’s zeal and endeayours towards an object which must 
mont for furtheraues of his he considered as of great public utility, they desire to 
ae have his opinion as to the best way in which an under- 
taking apparently so beneficial can be aided from England. “ In the only 
“country where, according to Dr. Anderson’s representations, the insect con- - 
“tines in full perfection throughout the year as well as the tree on which it is 
‘fed, it is natural to form sanguine expectations of the ultimate success of a 
“plan which will not only be productive of great commercial advantages, hut 
‘which is to give employment to the inferior classes of natives and thus 
‘inorease the population of the several districts under your Government, 


“A yery fayourable reporb has been. made upon two samples of silk 
Report on samples of ailk ‘* ttansmitted by the Leopard man-of-war, and we 
vent to England vory favo “wish to receive an account of the number and extent 
able. “of plantations already mado, and the quantity of silk 
produced.” They conclude by expressing an opinion that “every reasonable 
“degree of encouragement should certainly be given to a project pregnant 
“with so many advantages.” 
21. It may be remarked that Dr. Anderson was soon shewn to have 
A covtain inisapprchension Deen mistaken as to tho advantages of the climate 
of Dr. Anderson as to tho south of the Kistna being so superior to that of Bengal 
superiority of tho climate of ag to admit of the breeding of the silkworm throughout 
ho Peninsula over that of . Oe 
Bongal and other countries the yoar—an advantage’ which he thought. the moro 
noticdd, "northern. parts of India did not possess owing to the 
coldness of their winter months, During these, months, as. was stated by 
the Superintendent of Bengal Silk Yactories, all the operations of breeding, 
‘spinning, and veoling, were carried on in full vigour.* a 
22, Ina. subsequent letter dated London, 8rd July 1703, the Court of 
A.D. 1798 Dixectors,: after referring to the oxtract above quoted, 
Further fivorablo report State, that “from the samplo of silk lately transmitted 
on silk soné to England in * to ug by the Dutton, which has been reported tous 
08, “as being equal in quality to China silk, and from a 
“perusal of Mr. Robert Spencer, orbatt’s observations, whose diligence in 
“procuring information upon this subject in Bengal is highly commendable, 
“we have been led to form more sanguine expectations of the undertaking; 
“we therefore divect that you take the propositions contained in Mr. Corbett’s 
Tho Governor in Council letters + of the Oth May last, together with Dr. 
diveoted tg take into imme * Anderson's proposals of the 25th July 1792, into your 
one veeommendation for faved immediate consideration, and that after every neces- 
filatures, nenv thoso plantations . “gary previous inquiry and the maturest deliberation, 
which many bo most convent” «you adoptithe plan that shall appear most likely to 


ently situated as regards wood . A 
and water’ “answer the beneficial purposes intended.” 





#* In fuct the’ cold woathor “bunds” aro the bost—=7. G, 
+ My, Corbett died-in Soptember-1702. 
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At the same time they forwarded, for information ani guidance, copy of 
gome general remarks on ‘the establishment ‘of Italiqn filaturos on the coast 
by Mx, Wiss," their Inspector of Silk in England. ° 

93, On the 2ist Januaiy of this year, Dy. Anderson sont another 100 

skeins ‘of silk of the last, month’s crop reoled after the 


socnnother 100) skeins of silk Bengal filature plan, with explanation of some improve- 
xuelol ator the Bongal fliwre ments made by him in the Bengal machinery, 
. plan. . ; P . a 7 : 
24. That Dr. Anderson’s endeavours wore fully appreciated both by the 
ara a Madras Government and by the dTonouwrable Court of 
Dr, Anderson's endeavours Directors is evident. In theiy letter voferred to in the 
iia are our as margin, they say-that their carncst desivo to afford every 
: _reagonable encouragement.to Dr. Anderson’s endeavours 
ie areas Delt has already been evinced: “wo shall cheerfully consent to 
paragraphs 68 & 54. your rendering such pecuniary: assistance to the under- 
taking as shall give it a fair chance of success, With ro- 
spect to the charges already incurred by Dr. Anderson * * * * wo can only say 
that we are not only willing to discharge the amount, but shall havo gront satis- 
faction in giving hima more substantial proof of the senso we entortain of his 
veal and ability. : 


“Of the samples of silk received by the contractor the following report has 
: been made to us, that itis of good quality, and was 
ee on silk sent admirably well wound; and, if it is proourable, at a rato 
< of cost equal to, whattho article is afforded for at Bengal, 
it would answer for sale in this country.” 


28, twas about this time that Dy. Anderson began to find that this eul- 
Disappointment of Dy, #40 did not make so much progross as he had antici- 
Andorson at fallue in the. pated, This he accounts for in part by the want of co- 
introduetion of sille-oultura operation on the part of the Board of Revenue and the 
among the people, Collectors, and partly by the inducements held out to 
the natives to. undertake tho oulture of the mulbowy and silkworms not being 


sufficient, 


In his letter of tho 21st January 1798, the Physician-Genoral complains 
that “so little attention ‘has been paid to the planting of mulberries. for neay 
two years, that I have not. been able notwithstanding Thavs been at the expense 
of collecting all the leaves for one hundred miles around, to supply the worms in 

Furthor inducoinents to bo bungalow witha sufficiency of oot} let this not 
held dut to tho poople to culli- however be.imputed . to the soil or climate... Ho thon 
ate Sp mlb, plant *g- suggests rewards being given to natives who shall have 

: : shown. enterprise and successful results in growing 
mulberries. : Tho. result of this recommendation was that, in the following July 

And’ ‘corricd ont by tho. gold earrings were presented .to certain inhabitants of 
Bonrd of Reveme, the neighbowhood: of Madvas atthe desire, of Govern. 

Burthor. priviloger: to bo, Yaent, and the. Board of Revenue trusted. that this on- 
coneodeil fo. rontors Whig will couragoment. might, tend to increase the cultivation of 
BY idiot the plant. Moro than this, when Dx. Anderson recom. 
mended, that no grant or agreement should, be entered ‘into’ with any renters of 
villages unless. they agreed: to lay out-and plant with mulberries a certain pro. 
portion of ground to be determined fy the -Bize of. the village, tho. Board ex. 
pressed, theix cordial, concurrence, adding, in xogard to some’ strictures passed 
-by Du. Andersgn, that, “they: would, be careful. to discriminate those Collectors 
. Who;shall -he found. to have paid ; oper attention to the plantations under their 
charge, and, to.extending the cultivation of the mulberry.” 


26. ‘The following ‘account: will shew that neither: the Government nor 

Account of tho -yarioue the “Board ‘can -fairly: be. acoused...of withholding - en- 
‘modes in “which aitificial on-.- couragenient, either direct or-indivect; from this industry 
aia sivon’ to:the and though their. efforts did-not in all eases. keep ‘pace . 
“And the resulé thereon «With: Dr. Anderson’s: wishes;:the event showed tliat ‘no 

peer eenaiee . amount of artificial encouragement was sufficient to 
establish silk-culture a8 a national industry ‘on ‘large scale in the Peninsula. 








# This is not forthcoming, ; : 
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27. More. ground was given to. Dr, Anderson near the Company’s 
“Direct! ngsistance to Dr,  Nopaléy,*. and eventually all the land in Dr. Anderson’s 
Anderaon.. * -oceupation was exempted. from-quit-rent, and up to the 
end-of 1796, Government had paid him Rs. 58,744-on account of expenses 
incurred by him, ae oe ; ae : ms , 

28. Early in 1798, the establishments mantained by Government on the - 

ae ‘plantations in the different Collectorates and Circars - 
The Sofnbliahment tyes were doubled at Dy. Anderson’s suggestion; and several 
bonny plantations aupporie°Y. applications for the rent or lease of waste lands in 

Pree eee ~ yillages for the alleged purpose of the cultivation. of 
Papilio agar the mulberry and silkworm were received and favorably 
SP bdeetncreg or onan” considered by the Board ; but there-is little doubt that 

the caution exercised by that authority in granting leases 
was not uncalled for; as they suspected (not without cause apparently) that the 
veal object of the would-be renters was simply to obtain leases of lands, and whole 
villages, on more favourable terms than they ‘otherwise would have done for 
general cultivation. The most-noticedble of these applications was from one 
Chinnatumibi Mudelly who was supported with funds supplied by some English 
gentlemen, and there seems no reason to doubt that this application was bond 
jide for the purposes set forth. They wished to take all the MH in the 
* ‘Ponnur (Porrur? west of Madras) Meganum. (Division), in the Ohingleput 
Jaghire on a lease for twenty-one years for tho establishment of a silk factory. 
This application was complied with, but the result is not recorded; nothing 
‘gppears to have .come of. the enterprise. Other applications were made by 
Perumal, a-renter, who had ‘tried a plantation near Chikareecottah power 
in the Nellore District, which had failed owing. to tho sandiness of tho soil; 
he now asked for three villages in tho Ponnery Talook (Chingleput Jaghire), 
on rent for ten yours retaining. only the land not: required for genoral oulti- 
vation. on. which to . plant mulberries: Another application was made by 
Nattum Villayya to rent the Pakum Division in Poonamallee, and to erect a 
. filature,: “Another appli isl ) the villages of Adyar, Codur, and 
Venkatapuram, inthe, vio ray xbalum:..(or, Martnalong) near 
_ Sydapett was also thought, to. bi id '§pot fo: @ oul f the mulberry.’ 


29; It became necessary for tho Board Mi a i reports as to the ex-. 

Repos ‘ 7 tent of waste lands available for the purpose. It was 
, , th F ; 

Pe itary eat anil ascertained that owing to famine and the late wars, the 



















available, +... -extent-of waste was excessive, and the following is an 
“amne eitont oxcossive, owing abstract of the: rules drawn up. by. the Board for the 
“to causes stated, disposal of ‘these lands, ‘Tho land. was divided into four 


"Rules: for, the disposal: of classes, and’ the’ persons to whom it was. to be granted 











wast) Innds, for epocial pur into three classes : 
pokes, ih ‘oultivation of 
mulberr: tion’. of sill 


factories, 


fatives of the country. . The terms offered to. these being less 










» Ast. 
favourabl 1 to-preveht them, throwing up their cultivated lands, and 
cultivating’ w sf iment Of thé’ res j 
Qad Class,-—-Natives, butfallen : with & view to induce them 


to settle. 


Bnd ‘Olags.— Planters, including * Natives, alions, ‘and Europeans, fot the 
cultivation of. special products asmulberry, coffee, cotton, black pepper. 


. To these the terns. offered -were the most favourable, namely, yent-free 
gcoupation for seven yeirs jon. condition of cultivation from the eighth year, 
ee to the fixed quit-rent calculated on. what the ground would yield,. if, 
¢ _ with ordinary. products. . It. is clear, therefore, that all obstaé 
f expenses of cultivation of the mulberry and erection. of silt 
emoved as far as Possible’ but nothing more is heard of-4hé 
ed being successfully made use of. j ie 













+ Garden for aultivation -of the Coshirioal plant 
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- 80.. These rules for the disposal of waste lands were approved by Govern- 

; y ment who further suggested that the plantations already 
oe roe aby made at the Company’s. expense should be offered to 
ther encouragemont to porns such Natives.as might be willing to erect filatures on 
willing: to oreot flturcs, them for the Company, it not being tho intention of 
Government to establish any . filatures on a large scale on the Company’s ac. 
count. There is little reason to ‘suppose that the desired object would have 
been attained if Dy. Anderson’s still further proposal had been acted upon that 
Collectors -should grant off-hand on application without fee, reward, tax, or any 
duty, any waste and unoccupied land whatever for not less than 21 years 
for this special purpose—a proposal to which the Board could not consent. 

81... Still further to assure renters of some return for their expenditure, 
and thinking that “ the rearing of worms may be too great 
a stretch of am idea. to many,” Dy, Anderson recom- 
mends that “the cowles in all future leases shall express 
the immediate payment for leaves brought to the Superintendent of the 
~ An account of this will.bo Jonourable Company’s filature ata reasonable valu- 
given below, para. .40, - ation.” To this proposal the Board assented, and it 

Stipulation to bo ontoredin “Was ultimately agreed that the price to be paid for 
future leases that mulberry mulberry leaves should be 1. Rupee for 800 hands-full, 


et forks Goremamtat a 20-Jeaves in each hand-full. 


fixed rate, . 
‘. 82° -No success appears to have attended these measures forthe culture 
Gonoral want of auccess of Of the mulberry and the silkworm, oxcopt in the 
those monauros, plantations and establishments under direct manage- 
ment, and the expenses of which were defrayed. by Goverment, . 
38, In February 1704, Dr, Anderson declined any longer to superintend 
Dr. Anderson vestens ot t8¢ Company's filatuxe at Vellout, apparently dissatisfied 
direct: interost nnd Seca: with the a ge control given to the immediate Super. 
mont in (tho: exporiment oa  intendent of that establishment, who was paid by the Com- 
behalf of Coverumsnb. pany; and in’ the following month expressed his inten- 
tion of haying no more to do with the culture atall, except on his own account, No 
particular reason was assigned, but it was implied that the want of success was due 
to. want of proper encouragement and to the non-adoption of all his proposals. 
°° 84.°.On this the ehldebronge entrusted . to co Boaxd. . Shire: the 
: _» promotion, by every xeasonablo’ means, of the ‘indus 
irsted a iis propel lens Kom which De ieranis had withdrawn.’ his prea 
agemont of the enterprise. especially by inducing the Natives to. take advantage 
of the waste land rules above given, : 
85. In communicating the results of their endeavours, and noticing Dr, 
Genoral expression of-opini- - ANderson’s velinquishment of his interest in the matter, 
on on the part’ of tho. Bod - the Government state to the: Court of Directors that 
op forerauainh es aitng ‘they had always thought it more likely that the indus- 
silk-oulture in the countrios try would succeed by favouring ‘the exertions of private 
‘under thoix manngomont, interest than by conducting it upon the Oompany’s 
account.” Sill of ‘superior quality, they thought, conld be made, “but there -, 
Basontiole to anitabiity of 22° VOLY fow places where mulborry plantations. and 
localities for mulborry planta- Sik factories can be maintained without heavy expense ;” 
tions and: silk factorios not. only on the banks of: rivers which are not dried w 
arth nse Geet, in the hot weather, with water carriage for firewood, an 
aes : for purposes of irrigation; could such plantations be pro- 
fitably: maintained, and of such.spots there were.not many on the Enst Ooaat:’ 
No. success:to.record.in.the endeavours of the Government to 


Lotter from Dr, Anderson 
to the Board, 27th Decombor 
98. 







. 86. There \ 
ee a dndude ‘the Natives'to take up the-industry on their 
- Want of success recorded.” own account, ‘Towards tle end of1798; the Board had 






or for lands for 





to report that no applications had been received for cuttings; * 
the purpose of ely colvire ay Circars ; and: the: fore,. recommended. 
“Co tatn wlontationtationin:. wat. the Oompany’s plantas -at: Masulipatam, Ohi- 
» Gortain planiationsgivon.™? . coeole, Vigagapatam) and’ Gtintoor, should ie given vip, 
especially asa filaturo* was ‘to he erected at'Ganjam. This was approved by — 


_* Of this inoye below, paroguaphs 88, 59, 47. 
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Government, the Board observing in a later letter that “as the plant was now 
cultivated in almost every garden throughout the Circars, as well as in 
the Botanical Gardens in the Masulipatam District, there will be no difficulty 
in obtaining cuttings, should it at any time become an objéct with individuals.” 


37. arly in the following year the Board recorded their opinion that the 
whole process of keeping up plantations, rearing the worms, &c., could not be. 
carried on either by an individual, or by the Company: with advantage, or. 

Tho Bonrd recordn opinion Ven to reimburse expenses, as experience had sufficiently 
adverse to any further oxpondi- shown; and further, that upon the introduction of the 
farg:on, Shp part, of Govon- growth of the mulberry and rearing thé worms amongst 
monvon.aesounvor  ¢he inhabitants its success must solely depend, and that 
either of these must be matter of time, and not likely to be taken up before’ 
the people were convinced of its success. In this the Government concurred, 

Tho abovo ‘opinion concur. ° 2d towards the close of 1797, the Court of Directors 
red in by Govornmont, ordered that no further expense should be incurred for 
this purpose on the Company’s account, since “ there seemed little probability 

No furthar oxponso’ to bo Of the manufacture of silk becoming an article of 
inourved on this nocount by . profitable export from the Coast. of Coromandel; at 
His Hompany’s Government in the same time it does not appear that either you or 

ea ; Poe gree the Board of Lalpetied have been eres in aifording 
ee eae et ee eet every xeasonable encouragement towards its success. 
fae fy ee Oath aE DERE sr te added that the Company had already expended 

Tho toinl: otponditaro in: early. £20,000 in. the furtherance of this object with 
 ‘ourred by the Company upto scarcely. any. prospect of its attainment. 
this tha, “Tt is stated that the texture of the silk from 
Madras being only similar to that from Bengal, it would be unnecessary, even 
if it were. practicable. to cultivate it for export to this country, as Borgal is 
capable of affording tho commodity in larger proportions than, the present state 
» of the market requires,” 


88, The plantations at the various stationa wore accordingly on the 18th 
Plantations offered for anlo June 1798 advertised for sale; but no offers were made: 
and otherwise disposed of, that at Ganjam was:eventually made over to. the officer 
in charge of the Oompany’s Breeding Stud, in 1799. 7. : 
"That at Waltaiy near Vizagapatam could not be disposed of.even on an easy 


quit-rent, and it (and presumably the others) was finally incorporated again 
with Government lands, : : 


89. - It would be of little use to give in. detail the results of the planta- 
eee wo. tions at the various’ stations specified. in. paragraphs 9 
ya ott notice of plentationsin and 11, Some success attended the planting of cuttings 
o Pare en: at some stations. That at Guntoor had within nine 
months supplied. 10,000 cuttings; at Gudur near Masulipatam “6,800 young 
plants were flourishing, besides. 400 Opuntia of the Kew.and China species. 


Trivellore, some’ thirty miles: from Madras, appears to have. been well 
suited 'to'the plant, anda plantation was kept, up ‘here, and. cocoons ‘raised ‘till 
the end of the oéntu under thé Supovintens 
dent of the Filature: ne ain 




















At Ganjam, where favourably situated land was found, and where about 
50 acres were planted, -atid-a filature established, more success seems to have 
been obtained; but for a-total expenditure of Rs: 10,066.up to the end of 1799, 
ee ecorded return is“ somé silk: (quantity not stated). sent to England 
1796, é : me majo Sa ox : 
“The plantations started by the Company at Nellore, On, 
Tiagur (in South Arcot District), and. Arnee appear to hav 
neglected after the country was restored to the Nawab (letter fi 
son, dated 26th April 1798), ek ee 








Ya, 
entirely: 


Dr. Arider. 
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40, -It remains to givé an account of the Company’s filature which was 
; established at Vellout Ohoultry (or, as it is more pro- 
Account _of the Company's perly spelled at the present time, Vellavedu), some four 
flatue at Vellout, (Velvet) Gy four and a half miles from ‘Trivellore, which is about 
alee - _.twenty-five or thirty miles wost of Madras on the line 
of rail, ‘There was then stationed at Vellavedu a Cavalry. regiment, and it 
seems to have been a place: of some importance. ~The idea of establishing a 
filature on the Company’s account appears to have originated. with Government, 
very soon after the subject of silk-culiure was brought to their notice, In 
April 1798, Dr, Anderson informed the Government that tho Oollector of the 
district had: found. about'200 acres for a plantation near Vollavedu, and urged 
the Board to spare no expense in sinking wells, fencing, and planting o nursery 
to supply the whole Jaghire: : 

The Board forwarded this recommendation to Government, advising that a 
special Superintendent should be employed, and, as the plantation would soon 
be advanced enough for the commencement of the manufacture, recommend. 
ed preparation of plans and estimates for buildings for a filature, and that 
other similar establishments should afterwards be started in the Circars, "With 

‘the appréval of Government 800 tank-diggers, carts, bullocks, and ploughs 
were obtained, and a house was built for the Superintendent, In July arrange- 
ments were made for building a village for the accommodation of the people 
employed in the manufactory. , 

Early in-1704, Dr. Anderson was so well satisfied with the progress made 
in planting mulberries, that he considered. the only object to be attended to was 
the perfection of the filature and production of silk of better quality than that 

roduced in Bengal, and that to ensure this it was only necessary to.. carry . out 
his instructions, and to import:the China mulberry. . ae 

‘41, “The Board recommended that-an establishment of oattanies or native 

woavers of silk: should be procured from Bengal to 

ninatieaiicreare, (“owte- instruct the people, and that a Huropean Superintendent 

6 , oa should be engaged for the Company’s filatures on tho 
oast. : 

42, Notwithstanding Dr, Anderson’s withdrawal from the pursuit of this 

, - .. industry (which has been described in paragraph 88) the 

vats, Company's Alatare ot Government sinotioned the completion of the filature 
: ae at Vellavedu, In July 1794 seven men skilled in‘silk. . 

manufacture arrived from Bengal and were provided with accommodation at 

.-Vellavedu. “The ‘silk bungalow was completed in September. following, and: in 
February 1795, My, Parkinson, the paid Superinterident, who seems to have 
been.a- man of much zeal, industry, and good sense, reported that, although. it 
had. not been possible to rear the worms during the monsoon, ho was able to 
send:a ‘small bale'of: sik containing various sorts of silk, and waste or. refuse 
from: the cocoons; all reeléd between October 1794 and the end of January 1795. 
Silk 84 hs. 2 ozs} waste silk 88 ths, 14 ozs. The eggs -had. heen. supplied. by 

:  atmsrivilg ‘who appears again to have inteyested himself to a certain extont., 
in the matter, 


; There were at this time enclosed 879 acres, exclusive of the. village for 
the people employed inthe works; 214 acres were planted, and 127. dug for 
planting; but difficulty was found in prooming lnbour, though higher rate’ than... 
‘ovdiinary were offered. Alvoady the Superintendent speaks of tho difficulty in 
4 to, general adoption in this country “any “improvement, however. hette- 
immediate advantago is appaxe 
( 6 Board, who’ author 
he ©, phan Asylum, ‘and: 
gh pene hy, too, 
of thé. worm. into: th 
eir part, it. wasino’ 
de 





























i he ‘natives, and 
hat the Superintendent 
applying, the price to. be 
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There was great mortality among the worms from February to May 1798, 
when silk was again obtained from . worms procured from Chittoor, and by June 
G1 ibs. of very superior silk was obtained,. showing. an increase of produce of 
12 per cent, in quantity, and 28 per cent. in quality, The best silk it was 
thought would fetch Rupees 49 per 25 ths, 


Further experience only confirmed the impression that the rearing of worms 
by people on monthly pay could only be a dead Joss, and every attempt was 
made to induce the Natives to embark in the business, but without success. 


48. Up to the end of September 1795, 460 lbs. of filature silk and 550 

the quantity of ailk of waste had been made at Vellavedu, but after the be- 

mado up to October ginning of 1796, the Board having come to the conclusion 

1705, ; recorded in paragraph 87, that it was hopeless to expect 

the Natives to take up the industry on their own accoumt—a conclusion in 

which My, Parkinson concurred—nothing moro was done after this time’ than 
to keep up the plantation.. 

44, The total expenditure on the filature at Vellavedu and plantation at 

Exponditwo.on the Vellout .Drivellore up to. the end of March 1797, amounted to 
filature, Si Rs, 78,786. 3 ; . 

45. The efforts of the Superintendent had not, however, been relaxed, 
and in January 1797 he was able to report that the worms had been kept healthy 
through ‘the trying rainy season, producing large and hard cocoons, It was, 
however, found that the yellow worm was so inferior to the. white, that the 
‘former would have been given wp were it not that tho yellow worm throve so 
much better in the damp. My, Parkinson had also got.some Natives to engage 
in the care of part of the plantation on their own account, on condition. of pro- 
ducing silk at so much a pound, and between January and March 1797, 169 lbs. 
of silk, and 186 lbs. of waste silk had boen produced at Vellavedu. 


46. These results did not encourage the Government to pursue the experi- 
ints Gekeee Maead ment farther, and the Bengal “cattanies” were sent 
ne se back, or took engagement elsewhere, at Chittoor and 
Parrawak.in, ChingleputJaghive on. their own account; and in September. 
1798, the buildings and land at Vellavedu were made over to the Barrack Mas- 
tor, the:plant being sent to Madvas for disposal by auction. - 
47, The sum of Rs, 10,066 had been expended on the filature at 
Tho filaburo at Ganjam. Ganjam which consisted of about 50 acres, with build. 
Total expenditure on, and ° ings, cocoonery, etc. . The manner in which. this fila- 
roan, ture.vas Bienieed of has: been. described in paragraph 
88, and no further information has beén mot with:as to the results of the ex- 
penditure incurred there. meta aee 
48, It has not been found possible, as may be inferred from the above 
Statomont of cost ab which Geta, to state ot what cost silk, fitted for the English 
tho silk prodiood was plaood market, was produced; but the following quotation from 
in tho markot; not obtainable. g letter. from the. Board of Revenue to Govern. 
mont, dated 10th December 1795, will show that the. Board. were not wrong in 
not speaking in more sanguine terms than they did of. the results of tho oxpe- 
riment as ‘a commercial success, . “The total. expenditure in: the Company’s 
possessions and in’ the,” térritories “formerly under management, but:-restored 
to the Nawab, is Rs, 1,05,7174 -exchisive. of Contractor's: ‘bills: for buildings 
at'Vellout.. “The quantity of good sill produced.on the plantation: from the’ 
6th. October.1704 to the Ist October 1795, is only about 460 lbs. and the refyse’ 
about 551 lbg, The value of the former is about Rs, 147 per maund. of 
25 lbs. The Staple of the latter is, however, said to be superior to that of 
Bengal, and* ¢f the Superintendent succeeds in introducing the care of the worm 
amongst the people, and cocoons can be procured at the rate of 800. per fanam, 
the. prime cost of the article will not much euceed that-of Bengal silk.” 
“-Conotusioin of account of This concludes ‘the account of the measures adopted: 


sillkecfitture on-acgount of the by the Madras Government on behalf of the Hondy: 
Enst India Company ‘prior : one On. Dene 0 o; 
the India Company a 2° Hast India-Company for tho promotion ‘of sil 


nineteenth eontmy, "during thé last ten years of the last century, 










* Tho italics are not in tho original, . 
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49. In 1822 a Mr. Narcis, an Armenian “ of great respectability, but 
A.D. 1992, veduced circumstances,” having produced some raw silk 
feet Government destne to in his own enclosure in the ra Madras, 
Seer ae ee tamnin applied to the Board of Revenue to obtain for him on 
the satnsoraile Lin en Teroneable tenure some land in the vicinity of Madras, 
for carrying on move extended operations, At Vulloor near Madras, he found 
large buildings well suited for the purpose which had boon erected by Mr. 
Popham (of whom mention is made in paragraph 9) at groat oxponse, for works 
in connection with his farm on which ho, too, had cultivated silk in 1791, My, 
Narcis, therefore, proposed to rent the village, The Board had satisfied thom- 
selves of the probable success of Mr. Narcis, and recommended that he should 
be allowed 1o vent the village at 25 por cent. below the average actual collec- 
tions of the last ten years. The Government, however, were of opinion that 
it might be productive of embarrassment to them to take any sharo in the 
undertaking; besides that the scheme did not appear in any way to be depen- 
dent on assistance from Government ‘as it appeared Mr. Navcis could rent the 
village at full assessment’, and, therefore, the Government loft that gentleman 
to make his own arrangements with the villagers, The Collector was, how- 
ever, instructed to afford him all fitting encouragemont. 

50. The next mention of this subject occurs in 1838, Monsieur De 

A. D, 1838, Larme, a Frenchman, who had arrived at Mahé two years 

A French pune allows previously, had, with the support of the French Govorn- 

pean the Malabar, ment, established a plantation and silk factory, the silk 

Distriot manufactured at which was represented to bo of superior 

quality. Being desirous of establishing a separalo manufacture of his own 

in the Cartenaud Talook (Malabar District), permission to reside in the district 
and 1o establish a silk factory was accorded. 

Nothing furthor is recorded of tho rosults of this 
exporiment or that of Mz. Narcis. 

61. The noxt notice of matters connectod with soriculturo is contained in 

a despatch from the Honourable Company to Fort St, 

Menai ite 1 gue Greorgo in 1889, in which thoy forward a letter from 

Madins Govornmont for the Ldoutenant-Colonel Sykes, bringing to notice a book 

faioductlon of tho Palle entitled “tho Silk Culturist's Manual, &c.,” addressod. 

ee (Meus Mullicrue {5 the farmoys and planters of tho United States: 

“By John D’Homerguo, published and for sale at 80, 

North Fourth Street, Philadelphia.” The purport of this communication has 
been already given in tho chapter on Silk in Bengal. 

The Government communicated the above lettor to the Board of Revonue, 
the ILorticultural Society of Madras, and Surgcon Wight, and the letter was 
also published into the Fort St. George Gazette, : 

The Board were of opinion that it was of great importanco that the Phi- 
lippine mulberry should bo introduced into the Poninsula. 

52. The Madras Government appear to have done little towards obtaining 

ALD. 1849 cuttings of this plant till 1842 whon they woro instruct- 

Pe ed to apply to the Bengal and Bombay Governments by 

whom somo experiments had beon made; in tho laitoy Prosidency with but 

little succcss as is stated, It was, however, thought that tho failure at 

nop and the nursery gardens at Norjoroe might have boon duo to want 

of knowledge of the habits and requiremonts of tho plants, and the Madvas 
Government were requested to proceed as they reopens in 1889-40, 

In forwarding copy of the above instructions, the Government stato that 
they understand the Philippine mulborry may bo obtained from Pondicherry 
where there is 4 silk factory-and plantation, ‘ a 

53, The Agri-Horticultural Society replied that they were already in posses- 

tthe AgiHntesttant fo. 8° of this plant which was growing luxuriantly in 
cisty of ‘Madras ahondy in their garden from cuttings presented by Mr.-Grovss of 
postoarion of he Phulipping Chittoor. Several hundsed outtings had already been. 
both onthe plains aut ea tho istributed to enterprisiigy persons on the Nilgiri [ills 
hills, and in Mysore. The Society undertook to supply 10,000 
more cuttings by the next April or May if poouniary 


No record of the results, 
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assistance were given. The plant was said 1o grow extremely well, the soil 
and climate being evidently well suited to it, and it was believed it would do 
equally well in most parts of the Presidency, 


Government then called on all Collectors to report their demands for 
cuttings. 
54. The Collector of Salem applied for as many cuttings as could ho spared ; 
Ropotts of Collectors as to the silk manufacture having beon introduced into the 
domand for outlinga of tho Denkanikotia Talook* for some six or eight years, and. 
Philippine mulboriy. a few familics boing employed in rearing silk-worms in 
the Oossoor Talook also. The Collector of Coimbatore wished for as many 
cuttings as ho could have, and the Collector of Bellary proposed to try the 
experiment in the Government plantations which were enclosed and provided 
with wells and gardeners. 


The Collector of Rajahmundry asked for a few cuttings for distribution, as 
did the Collector of Nellore, who reported that the Native mulberry throve well 
in somo parts of tho district. In Cuddapah the ryots were said to be ready to 
receive any number of mulberry trees, specimens of which had been pretty 
generally introduced from Mysore into the Pullivendlah Talook; it is added that 
the Philippine mulberry had already thriven in Mysore, In Malabar there had 
been only one application, though the Collector had no doubt the district was 
well adapled to the culture of this plant, The Collector of Trichinopoly also 
applied for some. 

The Commissioner of Kurnool was unable to say decidedly whether the 
cultivation was likely to be undortakon in that district, 

Tho Collector of Tinnevelly applied for somo modol machinery for winding 
silk thread. 


In June 1848, the Commissionor of Kurnool applied for somo cuttings, and 
suggosted tho establishment of a plantation and maintenanco of silkworms and 
machinory for winding silk at Kiwnool and Nundial, on a small scale, at the 
expenso of Government, This proposal was not approved by the Board, on the 
ground that neither placo was considered very favourable for the purpose, and it 
was negatived by Government. 

55. It appears that some oxperiments had-been mado in tho rearing of 

Notico of silleculturo inthe Stlkworms and manufacture of silk in the Travancore 
Travancoro Stole discontinued State, which wore discontinued by the Dewan in 1840— 
an LEO on what ground it was not known—probably to reduce 
expenditure, and also, it was belioved, because tho Rajah objected to such 
experiments in the Capital, 

56. The Collector of Tinnevelly therefore proposed to buy two silk-wind- 
ing machines of the Jaiest and mostimproved pattern, 
one from the Travancore Sircar, the other from a private 
person at Billikal, with a view 10 improving tho process of sill: manufaciuro 
carried on by an enterprising Native at Cowrlallum (‘Tinnevelly District), 

57, In 1848 the Committee of the Madras Agri-Horticultural Society 

Roport on aille produced in Made the following report on the compotition for prizes 
th Mindias Proaktlenoy' vory for silk offered by Government according to Notification in 
fvoureblo. the Fort St. George Gavette of tho 20th January 1846 ; 

The competition for the prizes for yaw silk, the Committco are happy to 
he able to report, has been moro brisk [than for cotton], The specimens offered 
by Mr, Grovest and Major Minchin} are very creditable to both gentlemen ; 


Silke Faotory at Courtallum. 








% Dr. Balfour, in the Supplomont to the Cyclopmdia of Southern India, published in 1862, says that the 
brecding of silkworma was thon carried on in Denkencotiah in the Salem district, thero being 4 poisons of all 
castes, who bred tho worm. The annual value of tho silk produced was about Rs, 1,000, fetching about 6 rupeca 
pet seor of 80 tolahs, ‘The eggs took 10 to 14 days to hatoh, the existence of the worm was 40 days and tha pupa 
stage lasted from 10 to 15 days. Fiesh mulborry leaves wore suppliod seven times a day. But no less than one 
haltthe wormy were said to polish fiom “extromos of Kont and cold.” 1,000 cocoons wore estimated to yield the 
weigtt of irom 2 to 6 rupees in raw silk, Tho mulberries wore plantod both in black and red soils; but ro uirod. 
continuous mojsture, Wath ome thoy lasted 10 genres yielding fiesh loaves six times a yem, the stems? being 
poriodioally out down, ‘Thus it is clear that cho Bongal or bush system was adopted to meot the warts of tho 
yvo1ns, which were multivoltines, yiclding 6 mops annually. ‘The not profit por nore is oaloulated at Rs, 27-4.0—J. G. 


+ OL Chiftoor, 
} An Invalid Officor on tho Nilgivis who took up silk culture two or tlneo yonis bofore apparently. 
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the degree to which they have succeeded in the short time they have tumed 
their attention to the subject gives promise of still greater improvement.” 
# # x La is i 
‘Major Minchin has transmitted the produce of only one species of silk- 
worm and that raised on the Nilgiris; Mi. Groves has transmitted specimens 
of both the country and the Italian worm reared both on the Tills and in the 
Carnatic,” 
* * * * ” 

. “The competitors for the second prize for silk were Mahomed Cassim.and 
Padsha Sahib. - To Mahomed Oassim we award the prize of Rs. 150, as he 
has produced the quantity of silk stipulated for, although it is inferior. to 
Padsha Sahib’s; it is the produce of the indigenous worm of Mysore, while 
Padsha Sahib’s is from the Italian worm procured by the late Secretary, Major 
Reid. In both these silks there is great room for improvement in reeling, 
The parties, however, say that there is no demand for finer silk among the 
Native manufacturers.” Padsha Sahib was the first person who attempted 
the culturo.of silk in Madrason a supply of Italian eggs having been pro- 
cured by the Society from Bombay, « 

68. Tor the years 1844-45 and 1845-46 the following prizes were offered 
Prizes offered by Government by Government for silk :-— 


Ibs, Rs, 

1844:-45 (1). Foy the best sample of raw silk, not less than .., 20 800 

2) Foy the second best do. do. ws 20 150 

1845-46 (1). For the best do, do. we 40 800 
2) Fox the second best do. do. ae 40° 200. 


Silver medals were also offered to Native and Hast Indian competitors only; ‘for 
the best specimens of the above as woll as of other articles of Indian produce. :- 

The result is not given in the papers collected. : 

59. ‘The following selection from the report of the Jury on silk and volvot 

appears worthy of transcription :—*The display of silk 
- 5 Eatinot from Report of the ig such as to give the greatest veason for hoping that 
dacttaamrcasit in every important silk-producing district in this Presi- 
dency the manufacture is in a state of improvement and needs but care in 
several localities to secure a great extension of trade, : 

“The richness and beauty in ‘colour of some of the Hyderabad silks, the 
useful. character and cheapness of those of Mysore, and the evident dosixo for 
improvement in the already good quality of those of Tanjore, shown by a depar- 
ture from the old patterns,” is noticed. cote ; 

“With the exception of those from Mysore the silks. cannot be styled ' 


cheap. ; - 
©The colours of most. of tho silks are such as to call for unqualified praise, 


but the range-of colour is very limited. ‘The blacks are in all cases bad. 


“The Jury would direct the ationtion of producers tothe manufacture of 
plain while. silks: for-export.to Europe, similar but suporior to thoso manufac. 
tured in Bengal under the name of corahs,* # * * The cheap rate at which 
itis evident that Mysore can put out its manufactures seems to show thatit can 
enter into successful competition with the Bengal weavers. 


“Tt, will be observed that the attention of the Jury has been given to the 
oxtousion of the silk manufacture for European use; it is probable that for 
Native uso ‘the supply already equals the demand.” . . 


4 The Jury also. recommended; that, samples of silk of the manufacture of 
France, England, Bengal, ‘and Ohina-be obtained and exhibited in the various 
districts, with an, estimate of the prices which such silks: were likely. to 
secure, dni stay Oy oy ge BR 

> Application. was accordingly made by .Government: to the Honowible 
Court of Dixectors, and in-accordance with a suggestion of the Jury a’ collec. | 
tion which should fairly represent the products of the country was: ordered to 
be deposited in the Madras Ocntral Museum, and part sent to the Museum at’ 
the: India House. London.. : ; : 
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60. . The reports of the district agricultural exhibitions for the years 1856-59; 
Notice of silk in reports of shew that in some districts small prizes were offered for, 
district agrioultural oxbibitions. and won by, manufactured silk, but no‘ special notice is 
taken of the industry.: Most encouragement seems to have been offered in Gan- 
jam, where, however, the sill exhibited wag probably tusser silk either from the 
Khond jungles, or imported from the Central Provinces. In 1855, Madras appears 
to have exported by sea 1,666 ibs, of yaw silk; valued at Rs. 6,569. In 1859, Tin- 
nevelly was reported to produce a bad silk “toa very limited extent.” This silk 
was reported to fetch Rs. 64+t0 74 per seer of. 80 tolahs,.and was mostly exported 
to Madura and Tanjore. These two districts seem also. to have absorbed:most 
of the Mysore silk; the carpets and. fringes of Tanjore having some .reputa- 
tion; while. in. the. Madura district. there appears still to exist a ‘settlement 
of Suvateo. silk-weavers called Pattu-nul-kévans. These are described in ‘the 
“Manual of the Madura country” as ‘preserving their native language and 
keeping separate from the indigenous inhabitants. They are said to be skilful 
and induStrious workmen. 
61. In February 1868, Messrs. Dyznesand Company announced to the Mad- 
Reeont revival of tho quos- EOS Board of Revenue, that they had bought & small 
tion of tho possibility of oxtabs “experimental silk farm at Oossoor. In September 1869, 
lishing the silk industry ia Messrs, de’Vecch] and Pater.addressed the. Government 
Madvaa, _. of Madras on the subject of sericulture. Chey averred. 
that both the Hindoo and Mahomedan population evinced a strong interest 
in the silk trade, and’ that the oaly way to meet the epizoic which had attacked 
existing stocks was to import fresh seed. This agoordingly they intended to do 
from “Ltaly, the Punjab, Cashmere, China and. Japan,” and in the distribution. 
of the eggs they asked the aid of Government. They did not ask for. pecuniary 
agsistante, till their, success’ should be ‘proved, and they offered to supply 
Government with silkworm’s eggs and cuttings of the Ohina, Japan and Persian 
mulberries which: they: had imported. Signor de’Veochj expressed & decided 
opinion that.“ the whole of the Coimpatore Plateau, the Cauvery valley and the 
‘slopes of the Nilgivis and Shervaroys up-to 85,000. feet’’. wore well fitted for 
silkworm breeding from climate, soil.and/cheapnoss of labour... 


62. ‘The Board was directed to afford every assistance both'to Messrs, Dymes 
ose and Company and to Mesars, de’Vecchj and’ Pater, and 
panattuotions issued to the to xeportias to the advisability of establishing a small silk- 
OE OE NON wom. breeding . establishment, ‘The possibility of  ex- 
tending sericulture to the districts. described by Signor .de’Vecoh] ‘was also-.to 
be enquired into. slag caer eih qa errey Tae Ss io 
‘68. In February 1870, Messrs, de’ Veochj and Pater made the Government 

: “Of Madras a definite offer to introduce 500. cartoons of the 
P Off, ‘of Mors. do'Veech} host soed from Italy, China, Japan and elsewhere, and 
i saat to ‘undertake their ‘distribution to. selected cultivators 
and,,otheis, onthe condition that Government should pay them Rs. 10,000 if. 
the oggs germinated successfully, They urged the commencement of the. trial: 
in the; talooks of i Oosgoor whore silk We already oultiyated; but 



















drew atte E with the 
replies of Cal. @ohO peared, 
t ough in. most, dis ime: 













had:died"away 

ly and South * Canara, prevailing’ onlyin “t ro “to 
Board’: concluded ‘that’ :so'far from: the ‘prevalent. disease 
ntroduction of foreign'seed, as. believed by the ryots of Coimba- 
tore, its only proba smedy. was the introduction of foreign stock. They, 
therefore, recominended: that the offer of Messrs. de"Vecchj and Pater should be 
accepted, The Government, however, postponed the question till the close of the 
iwent official year, 7. ¢., till March 187 ioe eal eh ene 
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itrine Was submitted by a tehsildar under date 
«+ 1870. The following is a brief abstract of:i 


Report on: aille, 
velly. Pte 


~<he mulberry’ on which tho worms aro fed is called by th 
Cheddy”’. (meaning : woolly shrub). and. is perhaps of 
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Tt is a perennial plant and would grow into a irco, but is kept down to 
the hoight of 4 or 5 feet by pruning, It grows woll in “ high nunjab land,” 
but would thrive on punjah land if watered by picotiahs. 14 profers a mixturo 
of black and xed soil. Il is propagated by oultings which are pul down in the 
month of June. The plant is said to have been introduced about 1880 by a My, 
TIughes. Up to the year 1250 Tuslee, it was cultivated in 26 villages to the 
extent of upwards of 200 (Madras) kotiahs, but tho arca had diminished to 
some 24 kottahs in 4 villages. Tho mulberry requires hoofng monthly, and is 
manured with ashes, cowdung orsheepdung, onco, if not twice, a year, Irrigation 
is essential to supply healthy feeding for tho worms. A high, but not uniformly 
high, zale of assessment is laid on mulberry, and this, with thé fall in the price of 
silk, and the rise in that of paddy, had, in tho tehsildar’s opinion, reduced the 
cultivation, 

Tho tchsildar calculates that one secd kottah of land (=1'62 acres) will 
support worms enough to yield 22% scers (Government) of cocoons, or 82 lbs. of 
silk. At eight crops a year this would givo 80 lbs., or, at Rs, 6 a lb. Rs, 180. 
The cost of cultivation, on the other hand, is estimated at about Rs, 105, 


The worms “aresupposed tobo of tho sub-specics Tussek Mutter,” what- 
everthat may moan. ‘They aro a domestic breed and reared in the house through. 
out. For the first ten days they arofed on chopped tendor leaves six timos a day. 
The caterpillars reach maturity in from 88 {0 86 days, and aro thon placed in 
circular trays divided by concentric partitions, which again ave sub-divided into 
suitable spaces for the spinning of their light yellow cocoons. Tho total cyclo is 
placed. by the ichsildar at 55 days. This would givo about siw ‘bunds.’ “Tho 
cocoons of tho rainy season are sometimes smallor in sizo as woll as in capability 
for silk. Five or six filamonts aro united to form one throad. A couple or 
two of such throads aro thon twisted together hy the silk weaver té form a 
thread of the silk cloth manufactured at Combaconum.” 


«Tho Tonkasi rearors ave no capitalists,” No opizoic is voported in 
Tinnevolly, though two diseases are mentioned as attacking the worm, one in 
the rains, tho other in the dry woather. Tho roclingis rude, and the tehsildar 
advocates the attempt to introduce botter machines. 

65. Upon this report, which was accompanied by specimons of tho cocoons 

and silk, tho Government of Madras aidvessed the Score. 
poidas of Government tory of State, sending cocoons, silk, and o'Tinnovolly silk. 

j recling machine, with a request that he would ascertain 
whethor it was probablo that India-grown silk would fotch a bettor prico 
in the European than. in the Indian market, and would obtain competent advice 
as to tho best modo of improving the machinery. - 


The Secretary of State consulted the Silk Supply Association, who gavo it 
as their opinion, that attention should be rather paid to improvement of the 
worm than of reeling machines. Tho Madras Government, howover, still 
pressed for a reeling machine; butalso thought tt would bo well to get some 
seed from Natal. 

66. Meanwhile My. Sullivan had xeported on the Kinghori Mlature (sco 

as the section on Silk in Mysoro), and, in order to oxtond the 

onde, feuivan’s weport ond industry to Coimbatore, mado certain. definite proposals, 

: viz. (1) that two Europeans employed in tho district 

should be allowed to cultivate a small oxtont of land with ‘mulberry, with a 

view to introducing improved byeods of silkworm; (2) that favourable torms 

should be allowed ryots taking up laid for mulberry cultivation; and (8)-that.a 
filature and worm-rearing houso should bo established in the Coimbatore Jail. 

These proposals wore sanctioned by the local Govornmont, The experi- 
ment in the Jail is said to have proved “quite successful ;” 19,460 cocoons pro- 
duoed. weighed 27 ths, 14 ozs, yielding 8 Ils, 4 ozs. of reelod silk, 

67. T extract in full the views of the Board of Revenue, Madras, as to 

Viows of Mads Bond of 2, action which Government should now take, ‘the 
Hovonus as to what should be subject is reported to be now (February 1872) under con- 
done. sidoration. :— : 


* 27, The Board have no intention and no wish to understate tho diffieultics attendant 
on arly atlempt to revive the culture of silk on a large scale, 


sic. II. SILK IN INDIA—-MADRAS, 59 


* Tndroduced originally, as there is little doubt, with the assistance of State aid, brought at 
ono time to a pitch of considerable excellence, and canied on, on an extended scale, silk culture 
in Southern India now searecly carries ono languishing oxistence. Failuré attended the attempts 
of the East India Company in the carly years of the centwy ; failure has quiteJately been only 
too uniform in the efforts made by the Mysore administiation, 

“By the French Government in India silk culture has been entirely given up, as it would 
not cover one quarter of ils expenses. 

28, But in spite of many adverse circumstances, falling prices, the result of competition 
among purchasers, and the yapacity of midile-men, through whom alone the poorer classes (into 
whoso hands this production had fallen) could reach the markets; in spite of ignorance on the 
part of the growors, want of enterpriso, and of means to 1estore by selection and importation 
tho vitality of the worm, and 10 provide proper and sufficient food, this culture has nol altogether 
died out, This shows that the industry has oxisted and can exist, notwithstanding neglect and 
under unfavourable conditions. The Board have little doubt that not a fow parts of Southern 
India ayo well adapted to the growth of the mulberry and the culture of the silk-worm, (notably 
parts of the Coimbatore District, Courtallum in 'Tinnevelly, parts of Mysore and Madanapally ° 
in the pe District), and that, with the assistance of the State, the culture may be revived 
and succossfully carried on—n soureo of profit both to the people and to the State. - 

29, But they avo convinced that it is only with aid trom the State that this can be done; 
that if any assistance is to be given by the State, now is the time; and that no success can be 
Jooked for unless considerable expenditure and exertion be incurred, aud the expersment carried 
out on a systomatic and well-considered plan, If Government trusts simply to availing itself 
of tho assistance of desultory efforts on the part of individuals, whether official or non-official, 
who may have a taste for this interesting and delicate culture, the result cannot but be a failure 
howovor woll-intontioned, intelligent, and oven successful the experimentas may individually be. 


80. Govornment have alrondy sanctioned the measures which diminish or remove any 
obstacles which may have heretofore operated to discourage the growth of the mulberry tree, 
and havo shown, thoir rendinoss 10 encourage atiempts 40 revive sericulturo, It only remains to ! 
go further, to ayatomatiso future efforts and to provide thoso engaged in this industry with the 
means of contending againgl the difficulties with which it is at present oppressed by importing 
Joy distribution the best breeds of worm procurnble. 

“81, Trusting that, Government will concur in the above views, and are prepared to incur 
the necossary outlay, the Board will, 10 ‘the best of their ability, state the causes which havo Jed 
to the degeneracy of the brood of silkworms and consequent decay of the trade, 

32, Thoy havo no doubt whatever that the ronal efficient cause of this is starvation of the 
worm, This cannot be too strongly put or too often insisied upon, On this subject the Board 
beg to vofer Government to a valuable memorandum by the Superintendent of the Government 
Farm, which is apponded {0 these Proceedings, Eithor as thognatural result of ignoring the 
prinoiplos of agricultural economy, the consequones of which is » general oxhaustion of the.soil, 
which for nges haa had increasing calls made upon it by cultivation, with hardly any attempt to 
restore 10 it those chemical proporties necessary to fertility, or in consequence of inferiority of the 
treos selected for the food of the worm, or hoth, the worms have been starved ; moreover, the food 
supplied has not been sufficient in quantity. And here it may be observed that whatevor be the 
causes, whether it bo that tho loonlities in which this peoplo ave chiefly found were’ peculiarly 
suited to this culture, or whether by special encouragement on the part, of their own rulers, or 
by a more natural aptitude on the part of this race, the industy is now confined almost exclu- 
sivoly to tho Mussulman part of the population, and to the dower and poorer classes of that people, 
who, though in many ways woll adapted for carying on an industry requiring little physical 
exotion, much patience and delicate handling, are only too deficient, both in scientific eae | 
and ontorpriso, boing unable or unwilling to incur present expenditure for future and no 
immediate profits. : 

98, ‘Pho necossary tonsequonco of starvation has Lert se gh worth, delicate i 
exotic, which, oven in counties moat adapted to it, requires the finest and best nourishment to | 
maintain it in that oxcollence which is osséntial to its heing worth keeping alive at all, and there 
is no doubt that in » tropical climate, the worm is especially liakle to deteriorate owing to its 
tendency here to sarees much moro rapidly than in more tempetate climes, and to its being 
héro espoaially linble to canker and disease. of; 

“84, Tb only romains to state the mensures which the Boad consider best adapted’ for 
removing the prime cause of degeneration and decay in the worms, viz. starvation, and for 
renovating and improving the breed. : 

88. The Board would at fiyst limit the cultivation of silkworms exclusively to those 
localities in which it is still carried on with fair suecess, and where it is best understood (see 
paragraph 28); adding only the Ganjam and Vizagapatam Districts, where, they have little doubt, 
localities very, suitable for the culture can be found. ‘ 

¢36, Next, in addition to the measures already sanctioned by'Government for encouraging: 
thé growth of the mulberry, it should he ascertained hy experiment, and by reference to those who 
have a special knowledge of the subject, what.kinds of soil and manures are best sitited for the 
growth of' the mulberry, and what kinds of mulberry are found to be best adapted to the 
nature of the silk-worm, with reference to the localities in which the culture ja now carried out. 
To this end they would suggest a scientific chemical analysis of thé leaved of the mulberry, 
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for it is evident, as shown in the Silk Supply Journal (Vol. I, No. 9, page 168), that certain 
soils and climates develope bad qualities, such as watcriness in the leaf, which becomes deficient 
in gluten; and too full of acid, a result injurious to the worms. ‘The Board would distribute seed 
of the kinds asgortained to be best to growers gratis, 

37, ‘To introduce, on a largo scale, the best and most exponsive kinds of foreign worms 
without providing beforehand proper nutriment, and depdts for yecoiving and hatehing the eges 
and distuibuting the seed, can only end in failure. The next step, thercforo, is to start nurseries 
at woll-selected centres, where the seed may be received and hatched, and the specics kept up and 
improved by breeding and selection, and distributed at first gratis; ib might eventually be sold 
and made to pay expenses. 

«88, The Government Farm affords facilities for starting a mulberry plantation on a 
considerable scale, and some of the farm buildings might cnsily be mado available for a nursery. 

“ A note by the Superintendent of the Farm on this subject, which is appended, has been 
before referred fo. ‘ 

89, Constant renewal of the seed and careful selection will be the best restorative, and the 
Board would not delay arrangements for the importation of a moderate quantity of the best 
breeds procurable from Japan; China, Natal, and perhaps Egyptian, and Kangra varieties, 
Japan is undoubtedly the source of ihe best seed; it is the origin of most of the other kinds 
above specified, and algo of the finest Italian species. . 

“40, But the Board, ns now advised, would not accept in its entivoty Messrs, de’Vecchj 
and Pater’s offer. ither half the quantity should be taken at half the cost now asked, or 
the firm should be requested to ee 500 cartoons of tho finest breeds in equal instalments 
for three years’ payment of £1,000, boing guaranteed proportionately for each year, on 
condition of a certgin fixed quantity of the seed germinating successfully, 

* «he offer of this firm has this advantage, that they undertake the hatching and diatribution 
of ‘the seed imported. 
* For that of other seeds, Government would, no doubt, have to mako thoix own arrange- 
mente, 

4), Natal seed should, however, he obtained at onco; divest, if possible, if not, through 
the Secretary of State for India, 

42. Bor carrying out the proposals of the Board, diligont .and intelligont, indeed 
scientific, attention will be required, and considerable expenso, as before remarked, must be 
incurred to prevent total failure, The Boad think that a special officor with a small establish. 
ment ought to be appointed to superintend and ensure uniformity in the operations in the 
several distyicts where the culture is to be taken in hand. It does not seem necessary to enter 
more into detail on this point at present until the views of Govornmont are ascortained, 

48. The Board advise ghat at first, af oll ovenis, operations should not bo extended to 
recling silk,” F 

68, The above account contains some casual notices of manufactured 
silks, I have not been able 1o obtain any definite 
information on the subject, though the use of silk in 
either pure or mixed fabrics seems common in many districts. Thus, Dr Forbes 
Watson’s list contains gold and silyer embroidery on silk from Tanjore 
and Trichinopoly; silk sarees from Ganjam, Tanjore, and Combaconum; silk 
piece goods from Tanjore and Trichinopoly; silk and cotton turbans from 
Ganjam and Coimbatore; silk and cotton sarees from Ganjam, ‘Tanjore, 
Trichinopoly, Madras, Combaconum, Ventapollum, Cuddalore, and South 
Canara; cotton and silk “loongees’’ from Conjevoram, Salom, Madura, 
Rajahmundry, and “ Woozzoor” (? Oosoor;) and cotton and silk pices goods 
from Tanjore, Trichinopoly and Madvas, Ootton ‘ body-cloths” with urungA 
(? tusser) borders from Ganjam are also mentioned. 


Silk manufactures in Madras, 


SECTION IV. 
SILK IN THE PUNJAB. 


In 1886, Dy. Gordon, then Assistant to tho Political Agent on the 
North-Westorn Frontier, conceived the idea that silk 
7 Us petlmente ins Danes, might be cultivated with success and profit at Umbala, 
Tooshyarpore diaiots, --LL¢ planted mulbewy ‘recs, which still oxisted in 1858, 
and built a filature, obtaining eggs of both annual and 
multivoltine kinds from Berhampore, ‘The experiment was carricd on for three 
years, and in the third year ho obtained a marked improvement in his silk, and 
was sanguine of success. Some of tho produce was sont either to Bombay or 
Burope, “ but what became of if ultimately, and what was the issuo of the 
speculation, or the attempt rather, cannot be discovered.” Dr. Jameson, who 
suecoeded Dr. Gordon, declares that the oxperiment would, if it had reccived 
proper aliontion, have been a most successful onc. Tho small quantity of silk 
mace was pronounced by competent judges to be of good quality, the mulberry 
throve, and the worms wero healthy. But Dr. Gordon, on his departure, made 
the experiment over 10 a person who took little interest in ils success, and the 
vesult was failure, Also in 1836, Colonol Sir 0. Wadeat Loodianah, having 
obtained some silkworms’ oges from Ladak, commenced oxpcriments in soricul- 
ture, and carried thom on for tivo years, when he was called on duty to Cabul. 
Tle is said to have produced somo 10 seoxs of silk, but nothing is on record as 
toits quality. Tho worm, from its souroo, must have boen an annual. In 
Bunnoo, Colonel Ierbort Hdwardes was taking steps to introduce silk cnltiva- 
tion whon tho sccond Sikh war broke out. In Tooshyarpore, Colonel 
8. Abhott, Doputy Commissioner, in 1854 obtained 1} scors of cggs, from the 
hills, and commenced oxporimonts in the jailon a somewhat extensive scale. 
The first yield was 86 soors of unbaked cocoons, Twonty-four seors wore set: 
aside for seod (of which thoy ave said to have yielded 8 seers), and from tho rest 
8 soors of coarse silk were wound. Tho experimont was repented the noxt year, 
but, in consequence of Colonel Abhott’s departure, it then foll to the’ ground. 
Tho influence of the hot weather on the cocoons produced was promi- 
nontly noticed. 
2. In Kaneva, My. B.C, Bayley, when Deputy Commissioner, made ay 
attempt 1o introduce silkworms, but from some cause, 
In Kangra, Mundeo,Goor- which he could not oxplain, the worms all dicd four days 
Gaston Ceara ane Gooj- aficr hatching, In Mundee silk was successfully made 
sae in 1848 or 1840, but the Cashmeeree who was entrusted 
with tho chavgo of the experimont absconded, with an advance of money, and “so 
tho thing toll to the ground.” In Goordasporo, about 1854, the rearing of 
worms scoms to havébcen. bogun, on a small scalo, by ono Jaffir Ali, and with 
some sucecss. Ihe received a roward of Rs, 50 from the Punjab Govermnent, - 
and a silver modal from the Lahoro Agri-Horticultural Society. Tho industry 
scoms 4o have takon root in the district, In 1854, 100, somo fino cocoons are 
said 40 havo been produced, and at Soojanporo, near Pathankote, for some years* 
previous 10 1858, thore had beon « Mussulman colony of silkworm-reavers, In 
Umitsur, somo coarse silk had been manufactured by Sirdar Dessa Singh, 
father of Lohna Singh, from eggs obtained from Cabul, In Goojrat, an attempt 
was mate, but without tho least grain of perseverance. ' ont? 


8, In Rawul Pindeo, Mr. Cope, in 1858, reports that a small, but 

~ guecessful, factory had been kept up- for some years 

Tn Rawul Pindeoand Pos- 4 9 village named Saiudporo at the base of the 
oe Tlazara Ilills; the source of the eggs having been Kan- 
daha, The yield was slated at but five or six seors annually, fetching, how- 
ever, no less than 18 to 20 rupees per.seer. Many of the mulberrics were said 
to Lave been brought from Kandahar. In Poshawur, silk seems, at one time, to 
have formed a staple; but under the Sikh Government the culture gradually 


died out. 
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4. But the most important experimont in the Punjab was made at Lahore 
‘hosts Gi under the direct orders of tho Governmont of India. 
xpormentatLahowe. ‘The subject of silk cultivation was {akon up by the 
local. Agri-Ilorticuliural Society in 1852, and eggs obtained from Bongal. Lord 
Dalhousie too supported the project, and sont up an efliciont silk-vecling estab- 
lishment from Bengal to aid the Society, In September 1854, the Society 
addressed the Chief Commissioner, Mr. (mow Lord) Lawrence. It was repre- 
sented that it had been shewn* that the silkworm could stand the climate of 
the Punjab ; that the common mulberry was abundant, while tho finer specics 
(HZ, multicaulis and QZ. sinensis) wero cultivable, and had thriven in the Society’s 
garden; that the establishment sent up from Bengal had commenced to work, 
and had produced silk superior to that imported from Bokhara and Khorasan, 
and favourably pronounced upon by the Bengal Chamber of Commerce, and 
that a portion of it had been worked up by the Lahore silk-weavers. 


5. Tho Society, thorefore, proposed that Governmont should offer 
Proposals of tho Agni-Hor- graduated yewards for the production of  co- 
ucultural Society of thePun- coons by the pcople themselves, on the following 
jab for 1865; scale -~— 


First Prize Rs, 260, for tho largest quantity of dried merchantable cocoons 
excecding 100 seers, that may be produced in the Punjab. Government to 
purchase the cocoona, on behalf of the Society, at Re. 1 per scor. 

Second Prize Rs. 200, for the next largest quantity, not loss than 75 seers, 

Thud Prize Rs, 160, for any quantity not less than 50 scors. 


That Rs, 260 should he exponded in tho purchase of eggs at Moovshed. 
abad, to be forwarded to the Punjab for distribution among local applicants, 


Those measures for the yoar 1855. 


6. For 1856 the Socicty i tag prizes of Rs. 500, 350, and 200, rospec- 

ana 1860. tively, for the oncouragemont of the cultivation of morus 

mujticaulis, and in the meantime asked to be allowed 

to appropriate somo 90 or 100 heegahs of land, near their garden, for tho culti- 
vation of the same plant, 

7. Tho Chiof Commissioner supported theso proposals, which wore, with 
one excoplion, sanctioned by Lord Dalhousic, Tho 
excoption was the proposal 10 annex to tho Society's 
garden about 100 beegahs for the growth of mulberry, a proposal which was 
considored likely to cost more than its object was worth. This view camo to 
be acquiesced in by the Socioty itself, a early in 1855 the Chief Commis. 
sionor applied definitely for the assignment of Rs. 17,000 for the exporiment. 
This was calculated as follows :— ‘ 


Scheme sanctionod, 


Spent in 1858 and 1854. ease oe Ra, 5,270 
Estimate for 1855 a eee verge ny 5,620 
” » 1866 on a ve 93 6,060 


Toran Rs, 16,850 
* Alvoady,” writes Mx. (Sir R.) Tomplo, “a skilled and practical European Suporintondont has 
heon secured, and some gille-winders from Bongal have beon omployed, and farnacos and other 
apparatus constructed, Thoro is _a good stock of sood instore, and further quantities have 
been obtained from Cashmere and Bengal. It will bo expedient to omploy more winders in 
order to give tho Superintendent full ocoupation and to initiate Punjaboes into tho art. With 
the same view also the apparatus will need enlargement, . 
On tho supposition, then, that the object is not to establish a largo silk-fhotory as a 
Governmont concern, but to make an experiment on a moderate scale to tost the practicability 
of producing indigenous silk, and, in the event of success, to induce natives of the Punjab to 
engage in the production, the Chief Commissioner would recommend that tho Socioty be per- 
mitted to carry-on their silk operations for two more yenrs, 4. @, to the closo of 1856, at a 
cost not exceeding Re. 17,000, but it may be proper, perhaps, to render thd above limite 
quite absolute, and to explain to the sony, that they are on no account to be exceeded. 
Before the expiry of the above period, if will be eloarly seon whether Punjabees, generally,’ will 


+ Tho Caleutts Agri-Ioxticultural Sockoty had ropoited favomably on the eilk in Auguat 1864, 
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undertake the rearing of worms and the proparation of silk. If they do, then an important 
product will have beon introduced at a cost nob exeessive. If they do nob, still the amount 
expended will at least show that no reasonable effort has beon spared for this object.” 


8. Accordingly, a sum of Rs, 17,000 in all was sanctionod, on the “ dis. 

; _ tinct understanding that no further assistance would bo 

Progress of tho experi- given by Government.” ‘The progress of tho oxperi« 
ment in 1855 ; ment in 1865 is thus described :— 


“During tho season of 1855 tho experiment was vigorously carried on, There was as 
Superintendent a gontloman of much practical skill, nnd a staff of cloven silk-winders from 
Bengal. Tho worms wore also, for the most part, of the Bengal species. At first the genera- 
tion of tho worms was very successful. The insects enmo forth in surprising abundance; they * 
thiove on tho mulborry leaves that wore given thom, and at first began to spin excellent 
cocoons, Everything prospered until the weather became hot and the atmosphere diy, but as 
the spring advanced towards summer, tho food became deteriorated by the shrivelling up of 
tho leaves, the worms grow sickly, and the cocoons fell off. ‘The early promiso was fair, but 
tho ullimate resali was almost 212, Somo Odlbs. of silk were produced, valued at Rs, 600, 
where somo 800]bs. had baon expected, valued at Rs, 6,000, and there only remained those sean- 
ty proceeds 10 sel down against an exponditure of Rs. 12,000. After this season the European 
Suporintondent abandoned the undortaking, but the silk-winders remained. 


* Poxceiving this state of things, the Chiof! Commissioner, at tho commencement of 1856, 
directed the Council of tho Socioty to deliborate on the further continuance of the exporiment,” 
and “it was then decided to continue tho experiment during the season of 1856 by means of 
Cashmere silkworms, as thera appeared a hopo that, porhaps, this species would prove more 
hardy than the Bengal species, which had fniled in 1855.” 


9. But the samo fate hofol tho Cashmore worms, and from the samé causo, 

and tho Society “ pronounced tho Lahore silk: oxperiment 

on on : , 10 havo failed 2m dof.” | ‘Tho establishments wore accord- 

a kPorimontpronounesd  inely discharged, and tho concern wound up at a nol 

loss to Governmont of Rs. 9,469, The Chief Com- 

missioncr concluded that though possibly in the sub-montane districts silk. 

worms might thrive, and in some of those districts it was said thal exporimonts 

had beon “ occasionally conducted with a corlain measure of success,” yet in 

the Contral Punjab, tho climate would not pormit of the ostablishmont of sori- 

culture, A few pounds of marketable raw silk meas he produced as samples, 

but no considerablo quantities could be raised. The prizes for mulborry and 
cocoons found, it is manifest, no compotitors. 


Tho following oxtradt from the yoport of tho Socicty’s Socretary gives a 
fuller account of tho second year’s exporimont :-— 


“ For the frat theo weoks aller hatching, nothing could be moro promising than the appear 
ance of the worms, At tho commoncement they were fed on the leaves of tho morus mudticautis 
and siuensis from the hora in the Society’s gardens, ho common mulberry of the country 
not having come into leaf for a fortnight later, the numbor of worms daily inoreasing untid tho 
boginning of April, when their daily supply voached 80 to 100 maunds of leaves. “They wore 
consequently vory indifferontly feil, and only twice a day, and from tho want of rain, and the 
drying winds which prevailed, notwithstanding overy precaution was taken to keep the hauses 
moiat and cold, tho leaves arrived in a dried shrivelled~up alate, the worms began to fall off, and 
to apin vory poor unhealthy cocoons much beforo the pene timo, ‘Tho carlier cocoons were 
shown at a meoting of the Socicty hold on the 8th of April, and wore remarkably fine, indeed 
quite equal 10 some aoe af Untian cocoons oxhibiled with thom. At that timo 950 
cocoons went to a seor 3 bul latterly, whon thoy fell off, it took upwards of 8,000 to maka up a 
soor, ‘Ton maunds of cocoons havo been produced, which have yielded 792lbs, of clean sill,” 


10. Somo of those, however, who at first accopled the failure of these 

This oxporimont n6t held @xporimonts as conclusive, saw reason afterwards to 
conclusive by somo. change their opinion, or instance, Mr. (now Sir 
Donald) McLeod, who, as a member of the local Agricultural and Horticultural 


Society, had dakcn a strong interest in tho attempt to establish sericulture in the 
Punjab, wrote to the Chief Commissioner in Septomber 1858, saying,—~ 


#'T now beliove that two fundamental errors were commited, which mainly led to failure, 
One, that no mulberry plantation was previously estnblished of sufficient extent to feed the 
very large quantity of worms raised, which led to their being latterly insufficiently fed, and. 
on loavas which having béon collected at heavy expense, from distant localities, wherever 
mulberries could be found, were dried up before they reached tho worm-sheds, and were no 


64 SILK IN INDIA—THE PUNTAB, [ suo, IV. 


longer filled for the purpose. ‘The other, that the worms eontinued to he veared, as long ag 
eggs were hatched, so that a large portion did not 1each matmity until tho weather became too 
hot and ‘dry to admit of their maimtaining a healthy oxistonee.” And Mx. MeLeod bolioved 
that if these tivo errors wore avoided, “il would yet bo found possible to produce alk ata 


yemunerative cost in the plains of tho Punjab.” 


11. Atthesamo time the Financial Commissionor admitted that tho 
, “hill and sub-montane tracts were better adapted for rear- 
Mr, Moheod’s views, ing silkworms than tho dry hot plains of tho Contral 
Punjab,” and stated that “ the matior was being taken up in carnest, and with 
every prospect of success by the Cashmcereos inhabiting the formor localities.” 
. Ie alsodvow attention to the bombyse Hutioni and the tussor moth, and pointed ont 
the existence of fecding-grounds of wild mulberry and de, rospectively suited 
to these two species. The letter concluded thus :—‘It is not probablo that 
Government will at present itself renew the experiment lately abandonod, but 
I believe that experiment, though in one senso a failure, to havo been produc- 
tivo of very important advantages, fully commonswrato with the outlay incurred, 
both by pointing out tho errors to be avoided, and the localitics best suited for 
tho purpose, and by arousing onquiry, and exciting an intorost in the subject. 
T shall continue to afford all the aid and encouragoment in my power to all who 
may engage in the undertaking by affording such information as may be avail- 
able, and endeavouring to intorest local officors in the promotion of this now 
and important article of export, and I feel assured that the Chief Commissionor 
and the Government will gladly lond their countenance to all well-judged offorta 
directed to this end.” In furtherance of these views, tho Jimancial Commis- 
sionor forwarded to all local officers copies of the papor by Mx, Copo, from. which 
the above narrative has been largely bovowed, and also of ono by the same 
author on the silk manufactures of tho Punjab—manulactures in which tho 
maiorial was of necessity for tho timo of Lorcign origin, boing, to a largo 
extent, imported through Afghanistan from Khorasan and Bokhara, 


12, My. Cope, too, who had taken the leading part in the oxperiments of 
. 1854:—1856, was not discouraged, and in 1850 commenced. 
nalts Cope’s farther expetl-  onother attempt lo rear the Cashmere worm at Umvritsur, 
: wheoro an abundance of leaves of tho standard mulberry 
was to be had. A, small number of cocoons were sent down to the 
Agri-Torticultwral Socioty, and most favourably roportod on by Count IMeschi, 
My. 0, BE. Blechynden, and Mr, Twmbull, of Ghattal Factory, Count Tiosehi 
wrote:—" The cocoons axe vory beautiful, both for tho shapo and colour, and 
ifthey weve more ‘ étoffés,’ I should not find any differonce between them and. 
the finest of my country.” Mr. Blechynden declared tho cocoons superior 10 
any he had seen. cared in tho country. “They would probably,” he wrote, 
be equal to Italian, if, as I suspect, the worms, at the time thoy wero atlaining 
maturity, and about to spin, had not experieticed a sudden change of tempora- 
ture,”’—a suspicion confirmed by Mx. Oopo. Mx, Turnbull, who recled 100 of the 
cocoons, reported that thoy were twico as hoavy as tho cocoons of tho Bengal 
annual (bara palu); that 54 tolahs of cocoons yioldod 9} annas of silk, or 10'S 
per cont., “which is something unknown.” “ Another groat advantage is that 
§ chittacks of fino silk could be xeoled in a day, whilst I reol 3} chittacks. ‘Tho 
silk, I have no hesitation in saying, ought to soll higher than any of tho Bongal 
mark, with careful recling, and not bo far off the Italian silk, I considor it, I 
may say, to be faultless, having a good colow, gloss, and mellow, taking into 
consideration its fibre; but thore is one thing ‘wanting: it has little or no 
elasticity.” My, Turnbull was so pleased with tho cocoons, that he ordered 100 
rupees’ worth of eggs, to try how thoy would thrive in Bengal, “as the boro 
peveo is degenerating fast.” The silk was valued by a silk-brokor in Oalouita at 
2 to 28 shillings pex pound, : 


18. Mr. Cope also writes :—* Jaffix’s small ostablishment at Dhoria has 
done remarkably well this scason (1859), and ‘he taiks of 
retaining 8 seers of eggs for next year’s operations, ITis 
stock, of which I have seen large portions, is perfectly healthy, and I hopo to 
sce a new silk colony rising in that neighhourhood in the course of a fow 
years.” : 


Perseverance of Jaflir Ali, 
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14. Mx. Copo continued the experiment on a larger scale in 1860, Io 
ie each oH d gives the following account of his proccedings;—*T 
rata: Cores epeations *  commonced with eggs of threo different stocks: the first 
and _ largost, tho produce of worms of my own rearing 
in 1859, preserved in atoahkhana; tho second, obtained direct from Cashmere 3 
and tho thixd, a small part of a supply recoived from Bokhara by Lieutenant 
Powlott, Assistant Commissioner of Poshawur,” who alone among district 
officors scomed 40 be taking much intorest in the question of serioulture. 
“Tho acclimated oggs wore the first to hatch; boginning on 21st February. 
The numbors continued to inereaso rapidly, until many thousands were 
hatched por day, and the whole batch ultimatcly filled 700 baskets in 
various stages of their existence, oxhibiting io the very last day, with the ex- 
ception of a vory fow baskets carclossly noglected by the Cashmeeree in charge, 
that unmistakeably healthy appearance that distinguishes the sound from the 
msound worm. ‘l'ho Bokhara oggs wero tho next to hatch, boginning on the 
Qith Fobyuary and coming on most frooly, while the eggs from Cashmere did 
not evinco any symptoms of vitality till tho 2nd (P 22nd) March, or more than 
a month later than the acclimated, when they began to hatch very froely, and 
continued to do so till 6th April. Am I far wrong in assuming the dates of 
first hatching, as degroos of the barometor (? thermometer) and that the 
Bokhara silkworm tomperature is conscquontly intimately yelated to that of 
Umritsur, the difference in the hatching of tho respoctive oggs being onl: 
thvoo days? Tho various poriods al which the worms came into life alas : 
moreover, usoful indications for the future, and though I should always 
inivoduco a small fresh stock from Onashmore ovory year, in tho event 
of tho cullivation boing largely oxlonded, I should most cortainly trust to the 
acclimated oggs for tho bulk of my rearing, scoing how much earlier thoy hatch, 
riving tho worms tho vory matorial advantago of aconsidorably lower tompora- 
ro throughout the courso of thoix bricf cxistonco (about 88 days) than could 
he afforded by the later poriod at which tho Cashmere worms come forward. It 
wos my desiro to have ascertained, by koeping thom separato throughout, 
whethor thoro was any difforence between tho acclimated, the Bokhara, and the 
Cashmore worms ; but through the further carelossness of the: man in, charge, 
tho two latlor were mixed up with the acclimated stock at the timo of moving 
thom from ono house 10 tho other, and could not subsequently be distinguished. 
Up to tho time of their being moved, however, thero was no percoptiblo differ 
ence botieen the throe brodds, Tho temporaturo in my office, whore the main 
body of the worms was located, nover rose above 78°, up to the date of the spin- 
ning of tho last cocoon: whereas Signor Mutti found that in the Deccan they 
could bear a beat of 88°, but not movo, 75° being the temperature undor the 
influonce of which they throve to the best advantage, In a roaring-house 
proporly constructed, T mako no doubt that tho temperature could be kopt to 
that point, ox evon lower, up to tho middle of April, when all oporations with 
acclimated eggs would ceaso; with the bulk, days before.” The greater part 
of tho cocoons had to bo sont down to Bengal for reeling, and sufferod on the 
jowney, Nevortholess Mr, Turnbull, of Ghattel, reeled off sorno silk which was 
* pyoatly admixed ad again valued aboye Borigal silk.” Some of the silk was 
sont to England, aid wag'voryi favourdbly vepoxtod on, being valuedat 25 shil- 
lings por Ib. ne aac =e ; are 
16. or his oxertions in the mattor of silk, as woll ay in connexion with 
i tho general improvement of the staples of the Punjab, 
are of Mr My, Cope was given a grant of 100 acres of good land, 
a aaa neat Umiitsur, rent-free in perpetuity, 


16, Tn 1861, Mr. Cope reared only 9 small number of worms as compared 
__,. With the previous year, and though, his manager had 

My. Cppo’s operations in gone to Cashmere and he had to “put up with a dis- 
iy ees sipated Bengali,” having himself litfle leisure to attend 
to tho worms, he obtaincd a “considerable quantity of very fair codoons,”” 
which when reéled by Jadiix Ali of Dehria “after his coarse ion,” yielded a 
silk which sold readily, at Umritsur, for Rs, 14-8 the scer, or, Rs, 2;above the 


prico of Bolshara silk. if 
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17, Myr, Cope oxpressed his intention of devoting tho noxt season (1862) 
to experimonis with tho different kinds of mulberry. 
Mr. Copoonthemulbory, Try doseribed tho oxisting spocies as four in number :— 


(L.) “The common siandard mulborry tree, apparently the morus nigra.” 
The great objection to this was that it was “mostly fruit-boaring, and that 
in such masses, that, the removal of the unripe fruit from among tho leaves oc- 
cupies much time and involves much trouble,” while the male plant doos not 
propagate with facility from cuttings. 


(2.) “The shab-(tit or royal mulberry, with long, white, swoot fruit, in- 
troduced, it is said, from Cashmere, grafted on the indigenous stock, and so 
much prized for its fruit, that it would be difficult to induce the proprietors to 
part with the leaves, as they say the stripping them off would injure the tree.” 
Otherwise Mr, Cope considered the plant well suited for feeding worms and 
promised to try to propagate the male by cuttings, 


(3.) The Philippine mulberry or morus muléicaulis, a most prolific plant, 
first introduced into the Punjab from Saharunpore in 1858, ‘The growth,” 
says My, Cope, “is sometimes astonishing. Outtings pul down in February 
1861 have shot up into plants now (Octobor), all more than six fect high, while 
many are eight, nine and ten, and some as high as twelve feet, covered from 
top to bottom of their numerous, wide-spreading stems with fine healthy leaves ; 
while such is the power of reproduction of this species that IT am within bounds 
whon I assert that 95 per cent. of cuttings pub down in February will thrive 
if treated with the most ordinary cave, and watored to a rcasonablo extent, 
The more it is cut, the greater number of stoms, and, asa matter of course, 
of leaves does it produce, “Its roots striko deeply, and if, on taking up any 
plant, parts of the root are left in the ground, any whore near tho surfaco, 
they throw new stems in a yory short time,” 


(4.) The Ohineso mulberry or morus sinensis obtained from Saharunpore 
at the same time as the . multicuulis, “Tt is propagated with equal facility 
with the I, multicaulis, but though tho leaves are very much larger (some 
full 12 inches from the stalk to the apex and 9 inches broad), I do not think 
the crop, in weight of leaves, on an average numbor of. plants of cach kind 
of the same age, would be found so great,” * * * “Tho plants are on the 
whole tallor than those of M. multicaulis, My present improssion is that 
the latter will be found best suited for cultivation and foy feeding the worms.” 
Mz, Cope, in the same paper, reported that in other directions moasures wore being 
taken towards the encouragement of sericuliuro, Jor instance, the irrigation 
officers were planting out mulberry along the canals; tho Raja of Kupoorthulla 
was commencing plantations in tho Jullandhur Doab; Jaffir Ali of Dehria was 
endeavouring to extend his cultivation, and people wero stizring in tho matter 
about Boennery and Pathankole;” Kareom Khan of Tiloknath had been 
employed, besides carrying on his own small filaturo, by a plantor in the Kan. 
gra valley; the better kinds of mulborry shrubs had boon planted at Dhurmsala, 
and were said to be thriving, and some of the iea-planters, in tho Kangra valloy, 
had expressed thoir full dotermination to graft silk cultivation on their own 
immediate pursuit. One had planted mulberry largely; another had applied 
for cuttings, and tho overseer of the Govornment tea plantation at Holta, who 
had a quantity of Philippine and Chinese mulborry at his disposal, had roarod 
silkworms, and 28 soors of his cocoons were boing. wound at Umritsur, 


18. In 1862, Mr. Oope continued his experiments, but not seomingly 
G4 iain a much sation te rie ita he atiibuted 40 want 
t, Cope’s operations in of proper accommodation for the worms, But in Ma 
1902 j and further proposals, 6 Tat year he addvessed the Financial Commissioner 
of the Punjab, urging that Government should again carry out an experiment 
on aconsiderable scale. Ife observed:—‘The chief requirements to the suc. 
cessful rearing of the silkworm, are food of a good kind and in abundance, 
and suitable accommodation, The former is now available at Umritsur, . In 
the public gardens there are 500 well-grown foreign mulberry plants, 18,000 of 
from. 6 to 10 feet high, and about 100,000 plants which, in March noxt yoar, 
will he 6 to 8 fet high, yielding an abundanco of leaves, There aro about 


sig, TV. | SILK IN INDIA—THE TUNJAB, 67 


1,000 country plants woll grown, anda largo number of treos alongside the 
voads, which, judiciously trimmed, would afford a largo amount of food without 
suffering any damago, I havo sovon beegahs of land thickly planted, tho pro- 
dueo of which I should bo happy to make availablo for the year 1868, and if it 
should De necossary to purchase, hove aro abundanco of ireos in private gay. 
dons, tho leaves of which the owners would sell; and, finally, I should be hap- 
py to give my small sorvices fox suporintondence, of course, foc of all remuno- 
ration.” ‘or tho proparation of ® propor roaring-houso and establishment, 
Mx. Cope proposed an expondilure of about Rs, 8,000. 
19, ‘The Financial Commissioner strongly supported the proposal, and in 
. confirmation of the view that worms could be success- 
dicots of the Lieutenant» filly veaved in the Punjab, forwarded copy of a report on 
e : the native ostablishment of Jaffr Ali in Goordaspore, 
and added that five other natives had, during tho year, raised silk in that and 
the Umrlisur district, Tho proposal of tho Financial Commissioner to grant 
Mx. Cope a sum of Rs, 2,000, was sanctioned by the Licutenant-Governor of 
the Punjab, who also authorized a sum of Is, 600 being presented to Jaffir 
Ali “to reward him for his past exertions and to onable him io oxtend his 
operations,” and (lis Ionor obsorved:—* It is of great importanco that Jaflir, 
and others who follow his example, should meot with every encouragement 
from tho local authorilics, and that the cultivation of the mulberry should be 
extended, ff thon, with this object in viow, you think it proper to make any 
proposals for romitting the revenuo on lands planted with mulberries loud fide 
for the purposo of feoding silkworms, His Ionor will bo prepared to consider 
thom favourably, and to sanction the bostowal annually of khilats on, those who 
undortako to roar worms, and are succossful,” And o further report was called 
for as to operations al Poshawur, whilo an annual gencral report was also 
yoquested, Mx, Copo’s oxperimonts in 1868 proved, on his own admission, “a 
total foilure.”’ In 1864 ho prosconted the altempt al his own exponse, 
entrusting a laegs ina of Cashmore and indigenous eggs to a son of Jaflir 
Ali, and bidding him to follow out his own, method of raising and feeding the 
worms. ‘Tho vosult was “a magnificent crop of somo cight maunds of co- 
coons’; and this was not a final roport on tho outturn of the season, Mr. Cope 
expecting whon he wrote, 2 or 8 maunds more. 
20. Lioulenant Powlott’s account of Safir Ali’s establishment, referred 
Acoount of Jafly Ali'sflae to aboyo, is as follows :— 
YO, 


Conformably with Mi, MoLcod’s wishes, I proceed to give as good an account as I can of 
ToMe's sille-raising ostablishmont at Drrveah Pattun in Goordaspore, which I visited in order to 
got some hinta on the subject of silk-culture in the plains, 


; On my way to Durvenh Pattun, I ascortained that considerable intorest is felt by the 
neighbourhood in Jaflir's proceodings, inovensed no doubt by the jealousy he displays lest any 
one, wiconnaoted with himsolf, should attompt silk cultivation, which’ ho would fain keep as a 
monopoly in his own family, Twas told that many would bo glad of oggs, bub Jair had 
rofused. 40 parb with any; and indoed would allow no ono noar his worms, nob even his own 
son! Iie objection to allow any ono to appronch tho worms doos not arise so much from jonlousy 
as from, nv auporstitions fear of the evil oye, to which fatal sioknogs among silkworms is, I believe, 
Lahr ll ovor Agia.* Jair told mo that Inglish gontlomon were alone permitted to 
see thon, 1 


On my teaching Dwroah Patiun, tho frst thing Jaffir insisted on showing me was the 
medal obtained for him by My, Copo from the Agti-Horticultural Society, He carries it about 
him, and gdoms not alittle proud of it He told me that he had been established at Durteah 
Patiun somo tiventy years, and that he originally learnt sille-vedring at Peshawur, where formerly 
valuable silk was raised; thera wore two establishments for the purpose when he was there. 


I porticularly questioned him regarding his stock of eggs, and measures for preserving them 
during the hont; as I was anxious to ascertain whether there was any trace of deterioration in 
the worme from plain-raised oggs, or whothor renewal from the hills was beneficial. He assured 
me that, sd. far from deteriorating, acolimatised eggs were far better than hill-raised, as the 

La 





é 

* Tho same projudico oxiats on the part of the men joule of tho bearor or Kahar onste) who tond the 
tusgor or wild gill, rom tho timo when the worms are hatohed and Placed upon the treas in the forest, which 
thoy havo preyioualy propared for their reception, thoy watch carefully that nothing from without may 
conte noay thon, keaping themsalvos at the samo time most punobliously apart from all tl al mightrondor them 


soromonially impure, 
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fatter produced in the plains sickly worms, many of which died in skin-easting, and on his com. 
mencing business, he found i necessary to procure eggs from Peshawur, as the Cashmere stock 
he had was unprofitable, aud over since, that is, for 20 Mabie and upwards, he has raised his own 
eggs, keeping them dming the hot weathor in a “tahkhanah” at Majoetha in the Umritsur 
district. ‘Chis method of preserving them is not, however, satisfactory, as from a fourth to a 
third is always destroyed by the heat. Jaflix shewed a quantity so destroyed, for the most part the 
heat had died up the Rai without hatching the worms, ‘Those that survive the heat are not 
injured, but proiues as healthy and fine worms as if the eggs had been kept in a cool climate, 
This the state of Jaflix’s own worms clearly demonstrated, but it will undoubtedly be a great 
advantage to establish (when silk cultivation has extended itself) a depdé in tho hills, where 
eges may be kept during the hot weather. The caviage backward and forward would probably 
not cost 2 annas a scer, whereas loss by keeping them In “ tahkhanahs” in the plains is (reckon- 
ing their value al 16 rupees a seer), 4 or & rupeesascer. Ont of “ tahkhanahs,” the eggs 
cannot be preserved in the plains at all. 

None of Jaffix’s worms had commenced spinning when I saw them (April 7th); they 
were of various ages, some would begin in 4 days, some in 6, some not for 10, 12, or oven 16 
days ; these last threo sots were not of much value, 

As I was under the impression that the silkworm was vory delicate, I was much surprised. 
to find Jatix’s, though under such poor shelter and so crowded, looking so fine and well, ‘Two 
old pauls and five or six sheds, both very low, and the latter ill-vontilated, contain the whole 
of his stock, A hovel 80 feet, and acareely high enough to allowa man to stand apelah, held. 
sufficiont to produce three seers of silk ; there was nothing to keep them off the ground beyond the 
accumulation of mulberry branches, which were remoyed but oncoin cight days ; they oceupied tho 
whole of the giound of the shed with exception of a passage, 14 feet wide, down the centre. 
In the pauls the worms lay as in the sheds; there was nothing, beyond a single fly, to keep out 
the rays of the sun, for such trees as there were near tho pauls gave little shade, ‘The woyms, 
poverihelam, looked as well ag could be wished. Jafliy anid he certainly should be glad to give 
his worms change of air and position oftencr than. he could afford to do with the spaca at his 
command, but ho laughed at any claborate sanitary arrangements, and anid it would nover do 
for any but amateurs 10 adopt them, 


In answor to my queries about the value of the sille ho produced, Jaflix iold mo that 
last yoar ho sold it nb Rs, 16-8 0 secr, and this seemed tho averngo rate, As I happen to 
have made notes of the value ot Poshawur of the different descriptions of imported 
silk, I can assort that the above is a higher prico than is thoro ‘obtnined for the 
common Koken, Bokhara, and Khulm silk, and withm a few annas of the value of that 
called “ lab-i-nbee,” which ig raised on the banks of the Oxus, where tho best Contral Asian 
silk ig, I beliove, produecd. Jaffiy himself admitted that his profits wore amply romunerative, 
and ihe impression in the vicinity is that he is wealthy, and that too in the aco of consider. 
ablodisadvantnges, The greater portion of his mulberry lenves havo to be brought two or threo kos 
fiom the villages round, and as he has no trees of his own, he is at the mercy of tho villagers, 
who, of course, endeavour to got as much as possible for thoir leaves. Ilo was complainin, 
bitterly of the owners of some, four kos off, for unconscionably raising the price of leaves, and 
thus depriving him of the supply, which ho had always had until tho presont year. In addi- 
tion to tho price of the leaves, ho has of course to pay for their conveyance, which costs no 
inconsidorable sum, as he is obliged to employ 12 men for the purpose, His out-turn averages 
20 seors a year, and to supply his worms ho requives 600 small mulberry trees. IIo has lately 
taken 5 acres of land, on leaso, and planted some 1,500 trees on it, and is making a well. * Ifo is 
tying the Chinese and Philippine mulberry, having procured a number of cuttings from 

x. Copo, of Umrilsur, 


Jafiy informed mo that a seer of good seed (ogg) should produce 21 scors of silk, ov if 
the silk is snorificed, tho same woight of egos; for tt is said (hat the amount of seed produced 
hy a given number of worms is oqual to tho amount of silk which would bo yielded by at 
equal number, and this the price of secd (Rs, 16 a scor) in Cashmere bears out. “Tho amount 
of ail that a corlain number of cocoons will yiold varios vory much. Jaffir told mo he had 
sometimes not favo seers of silk out of 11 seors of (dried) cocoons, somotimes not ono seox; tho 
hest cocoons should yield ono scor for five. To know nothing of ovoss-breeding, nover having tried 
it, Ile rnises silk but once a year, I holievo it is possible to havo a second crop, but Jaffir 
said that it could never pay, as tho leaves lose their nowishing proporties in the hoats of 
summer ; he seomed lo think, tao, the young {onder leaves wore necessary for the young worms. 
E should think Jafiy was right on this point, with referenco to sill culture in the dry plains, 
though in tho hills it may be difforent. Ile feeds his worms morning and evening. The 

* leaves shotld be as fresh as possible, but are dangerous if given web, 


Safir winds his own silk jhe said that he could wind four seorg a month, workin; up to 
12 o’clook in the day, which over a fire in the hot weather is as niuch as he cam comfortably 
manage, If hard put to it, he would wind six seers a month, When winding, threo agsishants 
are necessary, to keep up the fire, &c. Tho dry branches of the mulberries, from which tho 
leaves have heon stripped, are sufficient to keep the pot-that holds the cocoons boiling, go he is put 
tp no further expense for firewood, The cocoons from which moths have beon produced are 
worth two rupees a seor, being many times lighter than covcons containing chrysalises, The 
latter cocoons, when dried, vary in value from eight annas to one rupea o scor. 
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Jaflir’s success convinees me that there is no real obstacle to the unlimited extension of 
silk cultivation in tho plains, Tho difficultios that have deterred the people are probably— 

1st,—Tho necessity of investing a littl capital ab commencement; 2ed, the want of 
immediate sucecss that attends atlempts with wnacclimated seed; 3rd, the utter ruin thal 
tho destruction of the mulberry trees ontails, and this, in the time of the Silchs, was pretly sure 
to occur whenever troops passed neay them, 

In districts whore mulborry trees ave plentiful (as in Peshawur, where sill cullwe was 
re-introduced threo years ayo by Captain Graham, and is now, L believe, promising well) but little 
encouragement will, most likely, be necessary, ‘he plains on the sali range at Choy Sydan 
Shah*, and clsewhera, are celebrated for their mulberry trees, where they have the advantage 
of being watered by perennial streams, and, possibly, such places would be very suitable for 
extensive farms. In other districts the plan which is now being tried at Goojranwalla would 
probably be succossful, viz, a mulberry plantation will be established at the sudder station 
sufficiently largo Lo make ib worth the whilo of an oxperionced Cashmore silk-raisor to settle 
there and take charge of it, The plantation will soon become profitable to Government, and 
ropay any advances that at fest may bo necessary for seed and sheds; tho villages round will be 
encouraged Lo plant mulberry trees and keep worms, the management of which is simple enough, 
and the Cashtheeree would gladly purchase tho cocoons from them at very remunerative rates, 

The situation of the manufaclory ot the suddor station would render ib ensy to intro~ 
duco improvements in the rearing , and winding of the sillc, ay information on the subject was 
colleated, 

Tom aware that, mach that I have mentioned has been before stated by Mr. Cope, 
whose pamphlot on silk eultivation first gave mo nn interest in the matter, bub perhaps inform- 
ation revived fom a successful silk-raisor may not bo, at the present uninteresting, although 
it is Lor the most part but repotition. . 

21, Mx, Scarloll, under dato 11th July 1868, gives an account of a silk 

Txporimont in the Posha. Oxporiment at Poshawur. ‘The trial was begun with about 
wur Vulloy in 1863-0: 4 ‘bs, of oges obtained ;— 


85 tolahs from Jelalabad, 
16 tolahs from Bokhava, 
144, acclimatized. 
120 ,, from Jaffiy Ali of Goordaspore. 


Thee places were selocted, Peshawur itself, the village of Khajdna, in the 
Déoodzai Porguunah, and Obavsadda, beyond tho Kabul river, Tho cxporiment 
atthe last place failed altogother, the oggs (Bokhara and acclimatized) not 
hatching, ‘The Jclalabad eggs wore tried at Khajina and with success. The 
eggs obtained from Jaffir Ali wero reserved for the Peshawur “silkery.” The 
eggs wore lef, to hatch in an open basket on the sunny side of a room with an 
average tomporaluro of 70°, They hatched irregularly. The young worms 
wero fod with tender leaves stripped from the branches, but as they grew 
stronger tho branches thomselves wore strewn over them. Tho consumption of 
loaves roso from 2 to 5O loads a day; the supply, chicfly of morus alba, was 
obtained from troes growing along tho roads, or on Government lands. Lettuce 
was usod with a few worms which hatched promaturcly, and to all appearanco 
with success, Tho average poriod of existence, in the worm slage, was 50 days, 
and 48 hours tho avorago time spont in spinning the cocoon, ‘ho worms were, 
on tho whole, hoalthy, but somo presontod a jaundiced appearance and were 
yomovod, All diseases avo ascribed to cifhor (1) the use of damp floors or 
leaves, olectrical stato of the atmosphore, overcrowding, want of ventilation, 
insufficiency of nourishmont; and theso ascriptions have been corroborated by 
‘uropean oxporience ; (2) the presence of evil spirits and of unclean persons. 
T neod hardly add that thoso subtle enemies of tho worm have, as yet, evaded the 
closost Europcan scrutiny. Ib is a lamentable fact that the diseased worm 
cannot bo doctored ; so in the absevce of cure, certain preventives are adopted, 
such as ventilation, cleanliness, and fumigation. The first two call for no parti 
cular remark, the third is a simple proccss. Earthen stoves, lighted in diflerent 
parts of tho silkory, are occasionally sprinkled with ‘isfand’ (or ‘hammal,’ 
peganum hermala, tho wild rue of botanists, abundant on waste grounds 
in the Punjab), a grain to which native superstition ascribes tho virtue 
of achving’cvil spirits. Iam at present unable to say whether it possesses any 


-_ Tho arable lands on tho salt range are situated in valloys of very considorable olevation and great 
beauty, enjoying a climate yery much milder than that of the plains, and exceedingly anlubrious, Choya Sydan 
Shuds is giduated iu one of Uuwsc valleye, which possesses an abundant supply of running water, and, in conss- 

nono, most luxtuiant vegetation ; but this is by no monn generally tho onso, a want of water being seriously 
sfell in moat parts, : 
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value asa disinfectant. Rats, mice, and birds also commitied some havoc. The 
cocoons varied in size and colour. ‘The largest weighed, deducting floss silk and 
worms, about 5 grains, the smallest, scarcely a grain, the average, 2 grains ; most 
were of a light yellow colour, while the rest wore cither straw-coloured or white. 
The first are said to yield the finest silk,” 

Twelve seers of cocoons were sct apart for secd and allowed to eat out, which 
they did in about a week, and yiclded 115 tolahs of eggs. ‘The vost wore killed 
by exposure to the sun for a few hours on three consecutive days. The silk 
was then reeled in the rude nativo fashion, two men working at ench rec. 
The average number of filaments composing the Peshawur (double) thread is 
stated to have been eighty. This is, perhaps, a misprint for eighicen. The total 
quantity of silk was 25 Ibs. with 10 Ibs. of * sarmakh” or coarse ends, 8 lbs. of 
punctured cocoons, and 62 Ibs. of refuse (floss silk, &e). ‘i 

ozs. lb. ozs. 


1,000 cocoons weighed bag sah 1 0 
Floss silk and impurities eh we 6 
Worms and glutinous matter .., we 8 

—_ 0 14 

Balance of silk .. 0 2 


Specimens of the filaments were measured and found to vary from 7;% 5 
to }4, of an inch in diameter. 

The silk, though uneven, was valucd at Rs. 16 por seor of 104 tolahs, or 
about Rs, 12-5 per ordinary scer. Tho Vardanzai, or best Bokhava silk, is put 
down at Rs, 17 por seer of 104 tolahs, 

“Pursuant to this oxperimont,” continues Mx, Scarlott, “a mooting of tho 
principal members of the commercial community was callod, and tho wholo 
subject discussed, and it was vesolved that a commercial company should bo 
formed. 

* A paper embodying tho following propositions was drawn up and signed :-— 
. That» company be formed consisting of 20 shareholders, paying Rs. 60 ench ; 

. That members possessing lend cultivate as many acres as they can spare with 
mulberry, on the condition of being 1emunerated ; 

Thet the Parfchi members arrange to procure a supply of oggs from Bokhara 
and elsewhere ; 

That three or four families of silk-renrer's be invited over from tho nearest, silk-growing 
distxicts and encouraged to sottle nt Peshawur. 

* Active measures are on foot to ensure tho succoss of this object. The 
supply of eggs for the ensuing season will probably be 

116 tolahs accumulated at Peshawur. 
160 4, from Jaffiy Ali. 
860 ,, 4 Bokhara 


zoe 


5 


= co 


a 


Total .., 685 tolahs or nearly 16 Lbs, 


“The silkerios ave intended 1o be as numerous, and as widely scattered in 
tho district, as the agency at command shall admit of About 82 acres of fresh 
land are being planted with mulberry. It was intended to introduce the large- 
leaved species If multicantis, but the latest ivinls in Maly have shown that il 
is not suited for the silkworm. An invilation has been sent lo somo familics of 
silk-roarers to omigrate from Kajja, a district nosy Jolalabad; I am assured 
thefe will be no difficulty in effecting this. Tho familics thus obtained, with 
those alroady in the valley, will afford all the necessary subordinate agency, 
while the members of the company now formed will undertake the direction 
and supervision.” 

The Goyernment of the Punjab, in March 1864, sanctioned the expenditure 
of Rs. 550 in prizes and rewards to those engaged in the exporiment, and placed 
a further sum of Rs, 600 at Mx, Scarlett’s disposal for the thon current year, 
That gentleman went to England before the operations of the year wero ‘con- 
eluded ; but they wore so successful that {he participators in the schome roalized 
a profit of 42 per cent. Nevertholess the company dissolved, and gradually 
the whole experiment seoms 10 have followed ils fate. 
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22, A trial was made in Googaira in 1868, of which the following 
Tixpovimont at Googaiva in is a narrative by My. Peake :— 
1803. 


Vive tolahs of opes wore recoived from Peshawar ina closed tin-case. 'The box was opencil 
about the 8th of March, and the hatching was found to have commenced. The young worms 
wero fiat fod on tendor leaves; and thon gradually, as they grow in sizo and strength, allowed 
small sprigs and larger branches. 


Two rooms wore used, one 10x 14x 11 feot in size; the windows were allowed to bo kept 
open Lill the second weok in Apiil, whon they weie closed during the heat of the day. Char- 
poys wore omployad to form torraces or shelves upon; they wore placed in an inclined position, 
Across these heds strings wore carried, 2 feot apait, and the same distance above the bed; the 
stems of tho branches rested on the beds and the tops on the cross strings. 


Tho advantages of tho plan were threefold—(1) tho air circulated frecly from all sides 
of the branches; (2) tho oxciements dropped on the bed and iolled down, and were thus easily 
swept away twice a day; (8), tho branches wo.e roplemshod with ease, as well as removed, 
without disturbing the worms in the least, It was amusing 10 observe how quickly they 
moved on 1o the fresh branches as soon as they wore laid on. The room was on the south-east 
corner of the house, where light and air could be freely almitied. The temperate averaged 
about 75°, extromes boing 62° and 80°, The second room was on a second Moor with a door 
and two windows; tho temperature was two degrees higher, and a greater amount of light 
and air was available, Tho maximum quantity of leaves, I think, never amounted to move 
than threo loads per day for each room. This was supplied fiom tiees guowing in gardens and 
those on tho rond-side, The mulberry leaves used were of the white kind (Morus alba) only ; 
these tices grow very luxuriantly at this station, ‘The first cocoon appemed on the 85th day, 
but they bogan to increase in number, perceptibly, about the 4nd day, and on the 62nd day 
thoy wore gathered, ‘Lhe worms aie healthy throughout the time occupied in the forma- 
tion of the cocoons. As soon as the cocoons bogan. to appear, light bundles of brushwood. were 
placed on tho four sides of the charpoys, which were quickly oconpied; very soon after, the 
worms began 4o spin, and in from forty-six to forty-cight hours the cocoons wore quite formed. 
Of tho remaining one-third of the eggs, tho hatching was not attended to for ten days, the 
ogg ene kopl in tho tin-box, yet thoy succceded pretty fairly, only a few of the worms 
having died. 


From 2,250 cocoons 85 tolahs of oggs were produced. ‘Tho tolal yield of the two places 
was as follows 











Cocoons in Cocoons in 
Rooms. Eggs. number, weight, 
Tolahs, Tolahs. 
lat ow i 8,587 574 
Qnd ane 8 6,122 950 
Total .. 18 9,709 1,524 








The vavious colors of the above, bore the following: proportions :— 





Rooms, Yollow, Stray, Whito. Total, 





eb ax 850 360 | 3,187 8,887 
aud} ,701 1028 | 81108 01199 
Total | 2551 1,778 8,086 0,700 








Mr, Cope pronounced the cocoons very good. I shall here quote from his letter :— All 
Tecan say of the cocoons is that they ave remarkably fino, and if you can rear any quantity of 
the some quality, the credit of Googaira, asa silk-rearing locality, would be at avery high figure.” 


There ave about 600 mulberry wees in this station, The area of alluvial land which is 
available for the cultivation of these trees is extensive, and if the civil station is eventually 
yemoved to Sahiewal, this place would make » capital locality for sericuliure, and the aban- 
doned buildings would afford good breeding quarters, and the gardens any amount of leaves. 
Ihave chal a vood or more to be planted with cuttings al every well, 


. 28. Dr, Henderson, the Civil Surgeon, gives the following account of 
At Shahpoor in 186d, an experiment at Shahpoor :— 
In February 1864, on experiment, on asmall scale, was commenced at Shahpoor under yather 
unfavourable circumstances, owing to the paucity of mulberry trees in the station, and the 
necessity of bringing leaves from a distance, and paying lighly for them, 
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The result of the experiment shows how very profitable silk eulinxe will be in the Punjsh, 
in more suitable localities than Shahpoor, During half the time the experiment was going on, 
T was absent from the station on duty. The worms were all along’ altended to by caolies, who 
collected the mulberry leaves—many of whom had never before even scon sillkworms. 


Two tolahs of eggs were obtained on 10th February from Umritsur, and on tho Ist of 
March, 16 tolahs more came from Peshawur, which were hatched in successive portions arti- 
ficinlly; up to March L2th, the hatching was effected as usual by putting dhe eges in a flannel 
bag, and getting a man {o carry them close to his chest for about 70 hows. Putting the eggs 
below a hen might suceced. 


On the 22nd March, the worms consumed 6 scers of leaves a day, and one coolie was 
sufficient to attend on them, On the 24th, an extra man had to be ontertained, On April 
6th, five men had hard work (o bring enough leaves ; and before the first cocoon was commenced 
on April 12th, nine men were employed. On the 17th April, most of the worms were 
ready to spin, or had completed their cocoons, and by the Ist May, thore were 78lbs, of 
dried cocoons, and 1Olbs, not dricd, but kept to give eggs. The greatest space ocenpied by 
the worms was 800 square feet, but they were crowded. 

‘Two weavers were sent to Goojranwalla to learn to reel; they retumed and commenced 


operations in June. At first they made very coarse silk, but tho last seer recled fotched 
Rs, 18 at Mooltan, The following is a statement of the actual cost of the experiment -— 


Rs, A. Py 
Cost of 17 tolahs of eggs aioe sate ine 0 
Coolies for collecting lenves and altonding the worms at Rs, 6 
per mensem oe ste vee ow =80 00 
Leaves purchased a wn ves sae 9 0 0 
Two weavers sent for a month to Goojranwalla ... ow = 22 000 
Tron pan used in reeling a fae on 6 0 0 
Recling apparatus vee aie une faa 18 0 
Cost of vecling, being the wages of two reolers at Rs, 6 0 
month «. we ws on we 8500 


Torar ae. 96 0 


The proceeds of the experiment were 16lbs, of reeled silk, 

sold at Mooltan ee a ns we (LIF 00 
85 iolahs of eggs, valued nt fae as ve 8 0 0 
Value of ivon pan and reel ia tse tes 412 0 


Toran 4, 12012 0 
The actual profit was Rs. 38-4, but had thore beon no need of purchasing reoling appa- 
ae a leaves, thon Rs, 40-8 might be deducted, being a net cost of Re, 66 and a profit 
of Rs, 78-12, 


These 85 tolahs of eggs obinined wero divided into three portions ; ono was sent up to 
Sakesar, 6,000 feet; one was sont to 2 lower locality, called Sodhi valloy; and tho third was 
at in an earthen jar, covered with paper, and. kept ina bath-roam at Shahpoor; the tive 
‘ormer portions were spoiled during the raing, but tho third portion heing kept in the esolest 
part of the horse, were found in Pobruary 1864 to he in good condition, and aye now heing: 
yeared at Sahiewal, ‘Tho climato of tho salb range jg muoh milder than that of tho plains, 
and wild mulberry (recs ave abundant: also thoro is a ‘Wild speotes of silkworm indigenous, 
which feeds on the cnamel-thorn (AZhagi maurorum), 7 


The following obscrvations on tho sille ab Shahpoor may ho found interesting, About one. 
fourth of the worms wore black, and all tho rosé whito. Threo days before commencing’ to 
spin, tho average longth of cach worm was 8 inches. One hundred of tho lavgest black worms 
then woighed 8 ounces and 860 grains, or about 42 grains onch; tho coccons thoy produced 
weighed 6 ounces and 220 grains, and theso yiolded 80 grains less than an ounce of cays, 
Ono hundred of the largest while worms, soleoted ab the samo timo, weighed 10 omnces 
and 420 grains, or about 62 grains cach. ‘They gavo of cocoons 7 ounces and 220 graing, and 
gavo 1 ounce and 70 grains of oggs; dibs, of tho bosb cocoons produced by black worms 
gave 250 grains lesa than 7 ounces of eggs; 4 Ibs, of white worms cocoons gavo 160 grains 
Jess than 1] ounces of eggs; 18 Ibs, of average cocoons yiolded nearly 4lbs, rocled sill. 


24. Some experiments were also made at Siyalkot, But I have not beon 
able to trace the details, ‘Tho record oven of tho Umit. 
sur and Peshawur oxperimonis is vory dofectivo. Lhe 
__ Punjab Government has given a catogorical “no” in 
uit ay enquiry whether oe eee oxists, Indeod that Govorn. 
nent did not even receive a report from Mr. Co y yonew 

avon area te p Copo of the results of the venewed 


Want of rogord of re- 
nlf. 
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25, In Goordaspore tho industry seems still to survive. Lieutenant ILut- 
; chinson, Assistant Commissioner of that district, writos 
ae ttsent stats of silk pro- in 1869 of two kinds of worms being reared, ono yicld- 
mone mets ing white and the other yellow silk; the latter valucd 
at Rs. 18 or 19 the seer, the former about one rupee higher. As to the 
amount of silk manufactured, he does not give particulars. But I believe it is 
not large,* the manufacture is probably much as it was when described hy 
Lieutenant Powlett in Jaffir’s hands. 
26. But though the Punjab has not yet succeeded in producing raw silk 
, to any great extent, its silk manufactures form an im- 
pplk manufuotures in the portant sphere of industry, The chief seats of tho 
fo a manufacture are Umritsur, Lahore, Mooltan, Bhawul- 
pore, and Jullundhur. Delhi, too, uses some silk in its embroideries. 
27. The sources of supply are thus enumerated by Mr, Davies (Report on 
Trade of Central Asia): “Kokand, Bokhara, Balkh, 
sources of supply of aw = Khulm, Akcha, Shibberghaum, Andkho, Cashmere, 
silk, Bengal, and China vid Bombay.” No silk had, when 
Mr. Davies wrote, beon for four or five years imported from Khoten. My., 
Cope, writing in 1852, gives, from “a good authority,” the following account 
of the kinds of silk imported from the westward. 
There are three kinds of silk imported:— 
(1) Called Verdan, from Rs. 9 to 16 the scer of 101 tolahs: present 
price Rs, 11-12. , 
(2) Busheree, from Rs, 8-12 to 15: present price Rs, 10-12, 
(8) Nuwabee, from Rs. 8-8 to 15: present price Rs, 10, 
These all como from Ichorasan, and ave first-rate silks. 
There are other sorts, e.g. :— 

4) Chirkhee, from Rs. 8-12 to 18-8: presont price Rs. 8-12. 

5) Phohen, from Rs. 6 to 8-12: present price Rs. 7. 

6) Zenee a * prepared silk,” from Rs, 10 to 19: present price Rs, 12;— 
besides twelvo kinds of silk imported from Bengal, and varying in price from 
Rs, 2-8 to Rs 5 the seer. It is clear from this that only tho worst kind of 
Bengal silk is imported, and to judge from what Mr. Cope says, the same is 
true of the imports of China silk. The Bokhara silk fetches, according to that. 
authority, from 100 to 200 per cent. more than the China sorts uscd. But 
Khanikoff expressly declares the Bokhbara silk inferior to that of China both 
in colour and softness. 

28. The following figures purport to give the importations into the 


Amount imported. Punjab in maunds of 100 Ths :— 

hf Sumbutl year, 4 Khorasan, Bengal. Total. 

(18s) 1899 709 1,615 2,824 
1900 1,825 926 2,751 
1901 1,090 078 2,068 
1902 66 700 766+ 
1903 980 667 1,647 
1904 701 804 1,005 
1905 232 282f 


A. statement of the raw silk imports of the Punjab in 1852 gives the 
following figures :-— 


Ths. 
From China we 466,605 
” Bengal ' ve 1,886,951 
» Other Countries vee 8445 dS 
Torar ve 7,248,024 





* My, Copa, ina letter to the Silk Supply Association, dated Lat Bebruaty 1870, says the yield was 
800lbs. in 1809, * tho produce commanding a better price at Umritsur than tho best Bokhara silk”? In the 
same letter he says that several Mahommedan families of Pathankote and Soojanpur had taken up the 
industry independently of Safir Ali, and he maintains that “ taking Decnanuggur ag a base of operations, 
and procecding north and north-oast by Pathankote across the Chuckeo towards Noorpore, very large 
plantations mi; St bo established and great silk operations carried on, if land cowld bo yee on reason 
able terms.” This was the difloulty, according to Mx, Cope, which principally boset Jaflir Ali. 
+ First Punjab War. T Second Punjab War. 
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But there is evidently somo radical evror in theso figures, My, Davios 
values the sill trade at £200,000. This is of course tho sum of tho estimated 
exports and imports, and yet falls very far short of tho valuo of tho imports 
alone according to the figures quoted, even taking such a moderate average 
price for tho silk as Rs, 3 per lb. Myr, Davies’ ostimate, on tho othor hand, 
may be too low, but not to such an extent as to allow of the discrepancy boing 
reconciled. 

29, In the Punjab Administration Reports for 1868-69 and 1869 70, tho 

value of tho silk manufactures of the province is sot 

Latimated value of manu. down at 184 lakhs in tho former, and 18} lakhs in tho 

Hashes, latter year. In the roport for 1870-71, it is put down 
at 104 lakhs, 

30. At the Palumpore fair of 1868, one morchant brought silks from 

Yarkand ; the amount is not stated, Silk, both raw and 
Statistica of ailk trafloat manufactured, was also among the goods taken to the 
derainite Ian, feir by merchants of Iooshyarporc, Mundco, Umvitsur, 
and Noorpore. At the fair of Novomber 1869, raw silk to the valuo of Rs. 
14,860, and silk pieco-goods to the value of Rs. 9,511 appear in the list. of mer- 
chandise from Central Asia, The trade in this article at Palumpore scoms to 
have fallen off the following year, for only Rs. 2,500 worth of raw silk was 
brought, and that, does not seom to have been sold, And in tho account of 
the fair of last November silk disappears from tho narrative allogethor, 

At the Peshawur fair of 1860, 50 maunds 6 scors, brought by Cabul 
merchants, was sold for a total sum of Rs, 38,642, al Rs. 12, 16, and 21 por scor. 
Kincobs and embroidered silks to tho valuo of Rs, 11,165 woro, on tho samo 
occasion, sold by merchants of the Punjab for export, In tho following year, 
however, only Rs. 4,609 worth of silk appears to have boon sold at tho 
Peshavur fair. 

81. In tho year ending 80th Juno 1871 tho imports by rail from Bombay, 
4, @., OL Ohinese vaw silk, wore (according 10 M2, 
Riveti-Oarnac’s memorandum on the interchange of 
ete between tho Groat Indian Poninsulay and East Indian Railways) as 
olluws :—~ 


allway imports and exports, 


Tbs. 
To Umriiser a, a aa oe BEADS 
» Julluondhuy .,, is ny wee 25,581 
yw» Delhi ae ite abs oe 4,674 
» Lahore ate wn vee va BZ 
» Mooltan an a we oe ORS 
Toran os 66,551 


eee 


On the other hand, Umritsur sont fo Bombay during tho samo your 
21,156 Ibs., and Mooltan sent 574 Ibs, of raw silk, presumably imported from 
Turkistan or Afghanistan. 


32, Most of tho western silk usod in tho Punjab is imported by the 
Khyber and othor northern passes, But thove is algo 
aconsiderablo import to Slikerpore in Sind, by tho 
westorn passes, notably tho Bolan ; and Mooltan oblwins a portion of its supply 
in this way. M2, Copo in 1852 writes that Shikarporo imported 120 maunds 
annually from Bokhara and Khorasan* bosides 181 maunds of Ohina silk from 
Bombay vid Kurrachee. And in 1840 Rohveo on the Indus imported enough 
silk by way of Cabul to cmploy 160 looms. Dr. Morbos Watson montions 
“ Narvapore,” “ Runeepore,” and ITyderabad in Sind as having sont specimens 
of mixed silk and cotton “loongees,” Mr. Baden Powell (in his « Punjab Pro« 
ducts”) gives the following description of the kinds of raw silk iniportad into 


Imports by tho Western prssos. 





* Tom recent correspondence it appears thné silk has boon successfully giown al Khelab in Bo h 
Captain Harrison, tho Political Agont, snys that two men havo tnken up the yndustay, and mo snoaaaeea Te eee 
‘Tho silk produced, however, is conrae: “similar to the inforlor sort of China silk usually imported fom Bonibay,” 
says the Kurraches Chambei of Commerce. Acoording to Captain Hariieon, the (wo silk romtoig clear Its, 8 000 a n 
There are " endless mulborry tices” in Khelat, Mustoong, and othe: yalloys, : ns 


TS 
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Shikarporo with theix prices, afler paymont of impor! duly al Re, 1-6 per 
maund i—~ 
1, Kokani, fiom Bokhara (produced in Turkistan), Re. 442 per Ih, 
2 Toni, from Meat, Rs, 6°08 por Ib, + 
8. Shal-bafi, from IToat, Rs, 6°91 per Ib. 
4, Nawabi, from Bokhara, Rs. 6:52 por tb. 
5. Ghoilani, from Kirman and Yezd,* Rs, 4 per Ib. 
6, Kaluchi, from Iorat, Rs. 4 per Ib. 

Tho annual value is said to be about Rs. 60,000. 

Nos. 1, 2, 5, and 6 are prepared for weaving and dyed at Shikarpore; the 
Shal-bafi and Nawabi are manufactured at Rolreo into a coarse silk fabric 
known as daryai. 

88. My. Cope gives the following particulars as to silk manufacture at 
Manufactuie at Lahore Lahoro, In 1861, 229 Company’s maunds of silk 
pen ; paid octvoi duty. The price ranged during 1851-1855 

from Rs, 11 to Rs. 18 per seer, having formerly been as high as Rs. 18 
and Rs. 20; the seer being, in- this case, a weight of 105 nanukshaheo 
rupees = 14% = (about) 1} of a Company’s seer. Tho range of prico per 
pound would therefore be from Rs. 8'8 to Rs, 10°2, Mr. Cope calculates the 
valno of silk manufactured from 229 maunds of raw produce at upwards of 
2 lakhs of rupees, tho number of persons omploycd in the industry boing es- 
timated at 935, 
34, At Umritsur, according to the same authority, the import of Bokhara 
; silk in 1851 amounted to 625 mannds, of which, 
aay however, 260 maunds woro re-oxported. ‘The local 
manufacture omployed 2,205 persons, and yielded goods valued at nearly 
84 lakhs. Tho samo city also imported 1,148 maunds of Bongal silk at Rs, 1-8 
lo Rs, 2-8 the seer, all but 80 maunds being worked up in the ak The value of 
tho fabrics produced from this silk Mz, Cope estimates at nearly 4 lakhs of rupecs. 
‘My, Davies says:-— Raw silk is sont from Umritsur to all parts of tho Punjab for 
manufacture. Silk fabrics to the valuo of 8 lakhs are manufactured at Umritsur. 
Thoso imported from Hurope, Lahore, Bokhara, may and Bonayes are rated at 
£4,000, £8,500, £80,500, and £2,500 respectively.” And the same authority gives 
tho following figures as tho value in rupees of tho silk trado of Umritsur :— 





eet 
ARGIANISTAN AND CouNinins 
Tus AND CAKIMERE, WESTWARD. 





Annual value, | Exported to, | Imported fiom.} Exported to, | Imported fom. 





ence nares Pameesnet es mesenger) onanso—steen | ete ent asain e Sch 
Teuw antl 14,78,050 on 2,800 ow 12,86,750 
Sik febrict “ 4,8600 0} 62,000 tet 10,500 4,000 


Trrom tho statistics of the railway traffic it appears that Umritsur is tho 
chief ontropdt for the Bokhara raw silk, not only for the rost of tho Punjab, 
but for gonoral oxportation, 

85. Mz. Cope makes Jullundhur import 800 maunds nearly, of which 

75 maunds wore woven on the spot, the rest being 

at Son only convorted into thread and dyed, andin that 

form ro-exported to Jummoo, Wazeorabad, Sealkcote, and other places, Of the 

total supply $ths were said to como from Ohina vid Bombay, jths from Bengal, 
and 4th from the westward. 

86. Mooltan in 1851, according to My. Cope, imported 370 maunds of 
Bokhava silk, the manufacture of which, minus 100 maunds re-exported, gavo 
work to 811 persons. Mooltan also imported 60 maunds from Bombay. 

’ The following account of silk at the same place by 
4 Monltin § Lieutenant Corbyn, Assistant Commissioner, is cited 
by My. Baden Powell :— e 

“TL has been ascartained from the best and most reliable souces that about 800 packages 

of Ist, 2nd, and 8rd quality raw silk, weighing in all 750 maunds, the price of whith avmages 











: # Or probably, as tho name imports, from Aida. 
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B75 ‘¢ imported annually into Mooltan from Kabul, Bokhara, | Khorasan and 
ae eos 225 aids, worth Re. 1,12,500, are exported to the following places, viz., 
Bhawulpore, Kurrachee, Bombay, Deva Ghazeo Khan, Shikarpore, Sukkur, Hyderabad, Surat~ 
bundur, Delhi, Furruckabad, Bikancer, Sirsa, Ajmore , Benares, Lahore, and Urnritsur, &e.; 226 
maunds of cleaned silk, after being dyed various colow's, valued ab Res. u 12,500, ave also ox 
ported to Jhung, Kurrachee, Pindibhuttian, Chiniot, Bunnoo, Dera Ghazi Khan, Dera Ismail 
Khan, Leia, and Sukkur. . 

The remaining 800 maunds of silk at Rs. 1,50,000, after undergoing the process of 
cleaning, are applied in the manufacture of the following description of fabrics, v2z., dopatta, 
duvyai, gulbadan, susi, mashree, and lunghi, which are partly used here and partly exported 
to Shikarpore, Hyderabad, Sukkur, Kurrachce, Dera Ghazi Khan, Dora Ismail Khan, Leia, 
Thung, Chiniot, Kamaliya, Lahore, and Umyitsur. 


The following is an account of the approximate cost of dyeing :— 


Kirmji, or crimson «= gs SR. 2 000 por every seer of silk. 
Sabz, or gveen we uy LC OOO UOF=»" 3 
Siyah, or black sae Gagoke “06 Oe 3 3 
Zard, or yellow sas ag Ae Oe Oe 55 3 
Gul-i-anar (i.¢., scarlet)... 5» 0 8 0 », sy 
Safed, or white ise gp 7B Os | gs » 


87. The silks generally manufactured in the Punjab aro classed by Mr. 
Cope under two heads; (1), “ gulbadan,” very stout 
and mostly broad and of high price; (2), “ daryai,” 
of a lighter texture and to be had both plain and shot. Mooltan also 
produced two other kinds, viz, “ khes” and “eklal,” both very broad and 
much higher priced than anything made in Lahore. Dr. Forbos Watson’s 
book on Indian textile fabrics gives sevoral specimens of Punjab silk manu- 
facture. From Lahore come “loongees” of cotton with silk onds or borders, 
or silk and cotton mixed; rich “loongees” all silk, and piece-goods of pure 
silk or mixed cotton and silk. Kohat, Leia, and Pind Dadun Khan produce 
Joongees” in which silk and cotton aro used in conjunction; Dera Ismail 
Khan sends all silk piece-goods; Jhelum ‘ loongees,” cither all silk, or silk 
and cotton; Bhawulpore contributes rich silk “ loongees” and silk picce-goods ; 
Goordaspore and Rawul Pindee also appear among the silk-weaving districts, 
sending silk “loongecs.” “ Rutul Mudpore” (sic) is also mentioned as a 
Punjab silk centre, but I have not identified the place. Bunnoo is said to 
produce mixed cotton and silk loongecs. 


88. I may, perhaps, be allowed to introduce hore such scanty accounts as 
I have been able to glean about silk in Cashmere 
and Central Asia. Tho following paper relating to 
Cashmere is from “ Punjab Products’ :— 


Tn Cashmere the houses where the silkworms are kept do not differ from the dwolling. 
places of the inhabitants; indecd, in many instances, the raisers and their familios live under 
the same roof with the worms, The single spacious loft which ordinarily constitutes the upper 
storey of the houses occupied by the lower orders in the valley is generally tho principal 
breeding room. ‘The silk raisors (called “ kirmkash”) do not confine themselves to tho production 
of silk, but are either agriculturists or shawl-weavers besides. Ono individual has not usuall 
charge of moro worms than are sufficient to produco 80 seers of sill, Tho eggs bogin to hatch 
about the middle of April, and during the first fow woeks of the worm’s oxistenco an untimely 
fall of snow frequently injures the owner's prospects. ‘This yoar a fall in May did much 
mischief. Drought, as 1 affects tho yield of mulberry leaves, is no loss bancful., Tt is sntisfactor 
to know that tho intevest of the Punjab silk-raiscr can never suffer from unseasonable cold, 
and ho will thus have an advantage ovor his brother of Cashmere. 


I was informed that for some years past there have been unfavourable scagons in Cashmere, 
but I could not discover thore was any known diseaso among the worms; undue cold or 
drought and tho difficulty of procuring coolics to collect’ loaves wore the causes assigned. 
Paucity of laborers is a serious obstacle to silk cultivation in Cashmere; in addition to causing 
the worms to be insufficiently fed, it must occasion a want of proper cleanliness. The impor~ 
farice of this last, however, is not fully appreciated by tho raisers. 

In the plains the worms exist for 88 or 40 days only beforé they begin to spin; but in 
Cashmere, owing to the comparative coldness of the climate, they live nearly twice as long. 
This then is a third advantage over Cashmere that tho Punjab possesses, for the expense of 
attendance will of course be in proportion to the length of the worm’s life, and I presume tho 
same.is true of the quantity of food consumed. Round Srinugger the spinning seemed to bo at 
its height at the beginning of July. 

A fourth advantage the Punjab may have will be superior winding (tho Peshawur and 
Bokhava winding even is far better than the Cashmere) ; and a fifth and the greatest of all will 


Nature of stuffs manufactured, 


Silk in Cashmore ; 
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be an immunity from an oppressive silk duty and a harassing interference on the part of the 
Government. : 

No particular precautions against cold ave necessary for preserving the eggs during the 
winter ; they ave usually kept in an earthen vessel with the mouth of it secured (of course the 
yessel must not be placed anywhere near a fire, otherwise the eggs will hatch). 1 do not 
speak confidently, but as far as 1 can make out, execpling that mulberry leaves aro procurable 
free of cost (a boon equivalent to less than half the amount of tax exacted), a greater facility in 
preserving the eges is the only decided advantage which Cashmere, as a silk-raising country, 
has over parts of the Punjab plains; and this is not a considerable one, for ogegqall probably 
be conveyed to and from the hills for less than one per cent, of their value, 


I heard of several attempts in Cashmere to raise a second crop of silk during the year, 
but none had been successful. The failure was attributed to the unfitness of the old mulberry 
leaf for the young worms. I imagine that the leaf loses its nourishing properties as the 
season advances. : 

The male or frnitless mulberry (khassec) is in Cashmere the kind most valued for its leaf, 
which, as has been remarked by Mr. Cope, is due to the leaf’s obtaining the share of nourish- 
ment which in other varieties is diverted to the fruit. The leaves of the “Shah tut” (not 
‘the Punjab “Shah tut,’ but the large crimson fruit-bearing English mulberry) are said to 
be bitter and almost useless for silk-worms, though many of us in our younger days have fed 
a few uponthem. The other three kinds (the small black, white, and purple fruit-bearing 
« Siyah tut,” “ Chitta tut,” and “ Bara tut”) ave equally valuable, I-believe, but inferior to 
“khassee,” In Kotihar, the south-eastern part of the valley, I saw a plantation of grafted. 
purple mulberries, the lcaves of which were very fine, It had originally been planted for 
fruit ; there was no lack of trees for leaves in the neighbourhood, but the owner told me that he 
found silkworms benefited much by a few feeds from those grafted trees just before spinning. 
When the worms are young he thought these leaves would be too strong for them, but he had 
evidently never made oxperiments with any care. Probably, the worms would be strong enough 
to thrive on the grafted leaf after their first casting, and up to that period they would consume 
but a small amount of food. As the leaf of the grafted trees is move substantial and apparently 
more nourishing than that of the ungrafted, it will perhaps become the most important, 


I imagino the small “khassee” would be the description selected for grafting on well- 
grown seedlings, as that would add the peculiar virtue of the “ khassee” to the benefit of 
grafting, 

Travellers’ works on Cashmere state the best silkis raised in the pergunnah Kotihar, 
and I was desirous of ascertaining the reasons, but I could not discover any difference, as 
far as appearance went; between the cocoons produced there and those of other places, and the 
general opinion seemed to be that Kotihar silk was no better in quality than that raisod 
elsewhere; no other pergunnah, however, produces so large a quantity. ‘he three adjacent 
pergunnahs, on the right bank of the Jhelum, separated from Kotihar by Martwnd, are the 
principal localities for silk ; but it is produced more or less in most parts of the valley. I un- 
derstood that 100 maunds was considered a very large outturn, but that must bo below the 
capabilities of the valley, if all the available mulberry trees were turned to account, Under 
‘the depressing revenue system pursued by the Government, it would be strange if the cultiva- 
tion did not languish ; indeed, its existenge at all, considering the difficultics it has to struggle 
with, gives one a great idea of its vitality when once fairly established. ‘The Maharaja (who, 
however, cannot be considered to blame for the system which has been long in vogue) is the 
sole thaster-raiser and manufacturer, He has a darogha to superintend the silk operations 
throughout the valley, to whom is known the quantity produced. : 

From a recent letter it appears that the Chiof Justice of Cashmore, (a 
Bengalee gentleman, by name Baboo Neclambuar Mookerjeo) is, under the orders 
of the Mahdraja, taking wp the subjoct of silk. Some promising specimens of 
wound silk have been received and are about to be forwarded to London for 
valuation, | , 

89. With regard to Bokhara, I take the following account by Khanikoff, 

and in Contral Asia. at second hand from Mr. Cope’s pamphlet: 

“Among the fruit-trees cultivated with great care, although not grown in orchards, we 
may notice the éut or mulberry tree. . 

The dud ‘are of two sorts :-—~ 

(1) The donedar, which is properly the Bokharian ¢ut; and 

(2) The dué balhhi, translated from Balkh. 


The grafting of the one on the other gives a third sort called chasehi, the fruit of which is 
sweeter and more savoury than that from the former. The ¢wz tree blossoms usually ten days 
after the vernal equinox, but the year we were at Bokhara it happened at the close of that 
month. The fruit of ‘the su? is used in two ways, to make syrup and, wine. 


But the mulberry tree is principally used for feeding the silkworms with its leaves. 

The education of the worm by ‘the Bolkharigns offers some peculiarities and differs in 
certain respects from the mode used by Europeans. About ten days or a fortnight alter the 
inulberry trees put forth their leaves, the eggs of the silkworms are removed from the place 
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where they have been preserved during winter, and being wrapped in a cloth, are carried 
against the naked byeast* or slill oftener under the ampit. Three to five days are quite suffi. 
cient for the silk msects to be hatched. They are then placed in a vessel and fed with the 
leaves gathered from the éwt; after ten days the woims, according to the expression of the 
Bokharians, fall into their first sleop or tiance, 2. ¢, they take no nourishment three days 
running, repeating the same process every ten days until the time it, begins to spin the cocoon, 
When these ae finished, the worm inside is destroyed by exposing the cocoon to the heat of the 
sun. That done, the Bokhazians proceed to 1cel off the silk threads, 

Tt malt be mentioned that the quality of the silk of Bokhara is much inferior to that of 
China and even to the French and Lombard silks, as well in colour as in the softness of the 
thread.” 

Cope calculates that the price assigned by Khanikoff to the raw silk at 
Bokhara is equivalent to Rs. 9 the seer. 


Captain Kostenko, as quoted by Mr. Michell in a pamphlet on Russian 
Trade, dated May 1871, places raw and waste silk among the imports from the 
Khanates into Russia. The value of such silk imported (free of duty, it is to 
be observed), is given by him for eleven years as follows :— 


Year. Value in roubles. 
1857 sas saa 54a iat 75,643 
1858 eee we ai oes 68,901 
1859 ar ea sae sak 93,520 
1860 a ‘ee ee aie 82,058 
1861, ae ee etre 149,969 
1862 bg bik sity or 156,148 
1863 sca ns fa oe. _ 51,779 
1864, st ae 5 ee 45,609 
1865 she ae ve ine 35,5384, 
1866 oe aes as ie 146,209 
1867 See os ‘i sei 1,278,088 


The enormous increaso in, 1867 is noteworthy. Of the imports of that 
year, Oaptain Kostenko gives the following furthor particulars. The weight of 
raw silk imported was 7,822 poods,t the sources of which were as follows :— 


From the Kirghiz steppe ... an dls 23 poods. 
re Khiva... a ai . 836 ,, 
. Bokhara ced sig ws 6,566 ,, 
is Tashkend a ae or MBO ops 


In addition to the raw silk, silk fabrics to the value of 48,818 roubles were 
imported, The points of entry were mainly, Oronburg, Orsk, and Troitsk. 

Manufactured silk appears as follows among the exports from Russia to 
the Khanates :— 


Year. Valuo in roubles. 
1857... veh as Sas we 17,888 
1858, ne. aah oh wee 82,209 
1859... fox in ie we 64,882 
1860 ... ty i aus ve 46,3881 
1861, meh wa ‘ii ve 40,108 
1862 —,,, iit se ahs ve 60,404 
1863... cay is saa w= 68,858 
1864. a ee sii we "72,287 
1865 2 7 ae ws 988,076 
1866, ay Sih “a we 71,011 
1867 98,188 - 


Of the exports of 1867, 45,246 roubles worth was destined for the Kirghiz steppe, 
while the value of exports to Khiva was 3,850 roubles, 
” oo 8 ” ” ;Bokhara ” 10,902 ” 
at cae, tes » 9» Lashkend,, 38,410 ,, 
In 1867, moreover, 24 poods of raw silk, valued at 286 roubles, were 
exported to the steppe. The route of export was by way either of Otenburg 
or Petropavloysk. + 
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* Compae Vide apud “ Prout’s Reliques’ +~- 
-—~——Conde sinn volaming tedia, 
Nac pudent rosens inter foviase papilins, 
+ 1 pood=86 Ibs. Enghsh, 


SECTION Y. 
SILK IN THE NORTH-WESTERN PROVINCES. 


In February 1856, Captain ILutton, of Mussooree, represented 10 the 
Government of the North-Western Provinces the 
existence in the Timalayas and Dehra Doon of certain 
wild silk-spinning insects, and suggested that he should be employed in con- 
ducting an enquiry into the possibility of utilizing those inscets. 

* The object,” he wrote, “should be, in the first instance, to ascertain what 
number of species our forests afford; the quantity and quality of the silk procur- 
able from each ; the practicability of transplanting thom to Europe; and whether 
they will submit to domestication like Bombyx mori, or whether they require to 
be lefé to nature in suitable localities whore they can be watched.” 

After obtaining the opinion of the Agri-Horticultural Society on Captain 
Hutton’s views, the Government of the North-Western Provinces proposed that 
he should be allowed to undertake the experiment of forming a plantation of 
mulberry trees near Mussooree for rearing hill silkworms; and that, while so 
employed, he should be alloweda salary of Rs. 200 a month, and be permitted to 
incur an annual outlay of Rs. 3,000 for three years, when a full report was to be 
submitted. And in June 1858, the Government of India sanctioned. this scheme. 
On 3rd.November 1859, however, Captain ILution reported that the experiment 
did not promise success. He founded this opinion on the following grounds :— 


1st,—That tho wild mulberry tree, when propagated by cuttings, was found 
of slow growth, and would require double, if not treble, the time allowed, to 
bring it to a sizo large enough to nourish a suflicient number of worms to en- 
sure a tolerable return in silk ; while the quick-growing China plant was not so 
well liked by the Bombyx Huitoni (the subject of the oxporiment). 2nd.—That 
tho worms of this species were ixreclaimably wild, though yiclding good silk ; 
nay, that even when a cross was made with Oashmere stock (Bombyx mori), the 
progeny, when there was any (for most of the eggs proved unprolific), retained 
the intractable habits of the wild parent. Captain Hutton “ considered theré- 
fore that, both as regards the tree and the inscct, the experimont had failed.” 


At the same time Captain Hutton contended, on the grounds set forth in 
fuller detail in his paper published by the Agri-Iorticullural Socicty of Bengal, 
that Mussooree was an oxcellent place for further experiments with other silk- 
produ¢ing moths, and advocated further attempts. The Government of the 
North-Western Provinces, however, directed immediate discontinuance of the - 
experiment, and, notwithstanding a rcmonstrance from Captain Hutton, the 
Government of India took decisively the same view. 

2. With a letter, dated 12th September 1863, the North-Western ‘Pro- 

eating vinces’ Government forwarded cortain “ remarks on 

7 the best method of restoring the silkworm to health,’’ 
by Captain Hutton. He therein maintains that the discase prevalent among 
worms of the species Bombya mori in France and Italy is.only one result of a 
general enfoeblement of constitution manifosted by all tho domesticated species. 
Captain Hutton states that a comparison of the pale domesticated worm with 
the strongly coloured wild Bombyces led him to conjecturo that the Bombye 
mori, too, was originally more strikingly marked. He therefore made experi- 
menis* by selecting the worms marked with a darker colour for purposes of 
breeding, and though his experiments were only carried through two genera- 
tions, he traced signs of a stronger constitution in the insccts, as indicated by 
larger size of the larva, the adhcrence of the eggs to the substance on which 
they were laid, and the greater liveliness of the moths. Captain Hutton asked 
the Government of the North-Western Provinces for assistance in continuing 
his experiments, which, he maintaincd, had a very great practical importance. 
Tlie Lieutenant-Governor, in reply, expressed his opinion that the most appro- 
priate way of encouraging the object Captain Hutton had in view was to offer, 


Proposals of Copt, Hutton in 1886 ; 


* A fuller account of these experiments will be found below. 
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on the occasion of the agricultural exhibitions about to be held, a high prize 
for any process which should show a result superior to that ordinarily obtain- 
able. “Taking into considcration the magnitude of the intorests at stake, and 
the fact that experiments on the largest scale in the breeding and cross-breeding 
of the worms, and in the management of their food and produce, had of late 
years been scientifically carricd out in Europe, Mr. Drummond was disposed to 
think that either Captain Hution’s experiments had been anticipated, or that 
they did not at that stage call for any unusual action on the part of Govern- 
mont The correspondence was published in the Oulcutta Gazette. 
3. In the Moradabad district some very fine silk was reeled by Oaptain 
Sik m small quantities actually White, and exhibited at the Roorkee Agricultural Show 
podueed m the Noth Westen in 1864; and at Mussoorce* some fine silk has been 
re prepared by Captains IIution and Murray. 


At the Agra Exhibition of 1867, there was a very poor display of raw silk— 
only nine specimens in all, of which one only came from the North-Western. 
Provinces, being contributed apparently by Busice. Of tho manufactured silks 
shewn the jury speak highly, but execpt the Kincobs from Benares, none of 
great merit scem 40 have come from the North-Westorn Provinces, though 
Azimeurh, Bijnour, and Agra also competed. 

4. Some papers recently received from the Government of the North- 

Western Provinces anda private lcticr enables me to 
pesPenmentsin the Dehra give a somewhat fuller account of recont attempts 
ae at sericulture in the Doon. Jt seems that the 
Morus sinensis was introduced at Saharunpoor in 1850, and thenco spread to 
the Doon, where it throve luxuriantly. Oaptain Murray appears to have com- 
menced experiments in 1867 with sced obtained from Bongal, and in that year 
8501bs. of dried cocoons were obtained and about Glbs. of oggs. Want of 
reelers, however, prevented the conversion of tho cocoons into silk. In 1868 
Albs. of soed were batched, but the result was only 20]bs. of silk. The failure 
is attributed partly to want of supervision, partly to drought, and partly to the 
very late period at which the eggs hatched. Since 1868 much does not appoar 
to have been done beyond keeping up the breed. The cocoons so far from 
degenerating are said to increase in size. Tt is stated that Captain Murray 
obtained 400grs, of silk from 800 dried cocoons weighing 1,740 grains, If 
these figures are not vitiated by error, the yield is almost unprecedented. As 
to the quality of the silk, it was valued in Caleutia at Rs. 18 and 19 the factory 
seer. ‘lhe colour and quality were pronounced good, the cocoons being consi- 
dered “very superior.” But the thread was dirty and uneven. <A report by 
M. Guérin do Ménévillois much to the same cfloct. He declares the silk of. 
second quality in the market, but that it would have ranked in tho first class 
if reeled in France. Within tho last year, a lady resident in the Doon (Mrs. 
Reilly) states that she has reared a small number of woxms of Cashincre stock. 


5. The tusser appears it one time 10 havo been largely manufactured 
Risscke wie Aer in the south-east corner of tho tract now embraced in 
Si Deena ort Weel the North-Western Provinces. In an abstract of the 
; results of the survey and scttlemont of Azimgurh in 

1837, Mr. (now Sir Rx) Montgomery estimatos the quantity of tussqr annually 
manufactured in that disivict at 818,772 picces (of a size not stated), and largo 
quantities both of cloth of pure tussor and of a cloth called soosco (* being 
a cotton dosootec cloth with a stripo of coloured silk through it”), used to be 
«made at Ahrowrah in the Mirzapore district. English picco-goods, howover, 
seem to have nearly dyivon those fabrics out of the market, though the price 
as fallen 50 per cent. The worm is still brod-in the jungle tracts of Mirza. 

. pore, and the yield of the season 1870-71 is said to have been 1,500,000 cocoons. 
he silk is valued at Rs. 4 per seer, but the price has fallen, for it used to be 
as much as Rs. 7 a seer. Both cocoons and raw silk are exported; silk to 
Azimgurh and Benares, and both cocoons and silk lo the Central Provinces... The 
Sanitary Commissioner of the North-Western Provinces in the report of his last 
tour méntions a town in Azimgurh as the scat of a mixed cotton and tusser 
manufacturo, the fabrics being exported and gotling oven as far as Bombay, ~~ 


ermal 


& Extmot from letter fom Dr, Jameson, to Government, North-Wostern Provinces, No. 124, dated 26th Jauunry 1870, 
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6. The history of silk in the North-Western Provinces being so brief, 
this may be the proper place for introducing, at consi- 
derable length, the views of Captain Mutton, a resident 
of those provinces, and one who has devoted a life-time to the quostion of silk 
in India. 

Oaptain IIution’s general views on this question are fully set forth in the 
following extracts froma paper by him, dated November 1859, and published 
by the Agri-Horticultural Society of India. After describing the situation and 
climate of Mussooree and Dehra Doon, Captain ILutton goes on thus :— 


With such diversity of elevation and temperature, it is but natural and reasonable 10 
expect a corresponding diversity in the natural productions of the distuct ; and accordingly we 
find an intermixture, not only of Indian and Chinese, but hkewise of European forms, 


In the insect world more especially, the entomologist will recognise not only the swallow- 
tail and painted lady butterfhes together with the common cabbage butterfly of Burope,* but 
he will hkewise, of Chinese forms, mect with both Zrebus macrops and Crepuseulares, Nymphalis 
gacintha, Cynthia Ginone, Admana, and Crithyia, Limenatis leucothoe, aad a host of other 
Lepidoptera ; among the hard-winged bectles he will find the beautiful Buprestis bicolor, Copras 
Midas, Molossus ond Bucephalus ; while 1f China can boast of 1ts Atlas moth, its silk-yielding 
Bombyces, its Tusser, and Eria moths, and its oak-feeding Saturnia (dnéleraa pernyr), 
Mussooree can hkewise produce their analogues in ils own Atlas (ddsecus Adwaidsianus), its 
Bombyx Huttoni, ts Tusser, Eva and oak-feeding Saturnia (dutherea 1oyler). 


The fact that so many forms are common to both Mussooree and to China, and that the 
tea-plant of the latter countiy thrives well both in the hills and in the Doon, would lead at 
once, even in the absence of indigenous silk-spinners, to the conclusion that silk also might 
be extensively cultivated at suitable elevations along the lower ranges of the outer ITimalaya, 
where the temperature, like that of the best toa-growing districts of Ohina, may be about 
73° of Fahrenheit ; but when we find not only a true mulberry-feoding Bombyx, a Tusser, an 
Eria, an Atlas, and four or five other wild specios, all occurring in different portions of the same 
distriel, we ave surely not expecting 100 much when we venture to believe that, with proper care 
bestowed upon the insects, Mussooree will at no distant date prove 10 be one of the most pro- 
ductive and best silk-yielding districts m India. 


Iixperiments already tried with the domesticated Chinese Bombyx mori of Cashmere, and 
with the Madrassee vel Nistry (B. erasi nob.) of Bengal, have proved beyond a doubt, nol only 
thal, the worms thrive well im this climaic, but that there is also a ready and remunerative 
market for their silk, while, strange to say, the Bengal annual silkworm, known as the Boro 
poloo of the natives, yields at Mussooree 4 second crop algo. 


Captain Hutton’s papers. 


Another circumstance calculated to add weight to the opinion thal Mussooree will prove 
to be a good silk-yielding district 1s to be found in its temperate climate, for notwithstanding 
all that prejudice, ignorance, theory, and self-interest have hitherto asserted in regard to a 
high temperature being necessary for the production of that article, it is nevertheless a well- 
established fact that m a hot climate the domesticated wo1ms become feeble, degenerate, and 
languish, and the silk is in consequence deteriorated in quality. The superiority of silk grown 
m northern climates has been well established by experiments long since instituted in Northern. 
Europe, where, nolwithstanding Count Dandolo’s erroneous idea that the silk-worm is 
indigenous to the southern provinces of China, and therefore requires a high tomperature 
to bring it to perfection, it was found that tho silk produced in Sweden was fur superior to 
the best Italan produce, and the same was likewise the case in Bavaia; nay, we need scarecly 
travel so far from our own doots in order to prove that temperate regions are more favourable 
to the worm than tropical ones, since wo have the fact prominently displayed in the superiovity 
of the Cashmere stock over that of Bengal, the silk of the former being recently valued 
at Rupees 24 per seer in Calcutta, while that of the Madrassee worm roared in Bengal 15 
reported at Rupees 14 only, thus showing a difference of Rupees 10 a seer in favour of the 
up-country produce. 


Next to that of Cashmere, therefore, (if indeed. it be not superior,) the climate of the lower 
ranges of the Himalaya lying between the Sutlej andthe Ganges, will probably become. the 
most productive, provided always that proper ceive and attention are bestowed upon the manage- 
ment of the mmsects, for even the much-belauded Punjab, although infinitely better than 
Bengal for silkworm cultivation, is yel, m my opinion, far 100 hot to preserve it long in perfect 
health ;+ and with a better system of cultivation than that which is practised in Cashmere, or 
indeed than any native cultivators are likely to bestow, the probabilities are greatly in favour 
of our hill districts eventually being made to “ bear the bell.” 


, With régard to the treatment of the worms in more modern times, theory appears to have 
done its best to vender them weak and sickly, by asserting that a high temperature was 
necéssaty for the successful rearing of the insects; whereas the truth is, that a temperate 
climate is by far the most suitable to it. A native of the northern provinces of China, it 1s 
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* Pamlio Machaon, Cynthia Cardus and Pontia Brassica, 
+ Captain Hollings, too, long since attaibuted his failure in the Punjab to tho heat of the dimate. 
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but reasonable 10 suppose that the heat of such eowntriey as India, Porsia, or § yria would ac 
injuriously upon its constitution, and render great precaitiong necessary im its management 
and under any circumstances 2 temperate climate has, as M . Botlard justly observes, a grea 
advantage over hot countries, in the Sact that, i is casy to raise the temperilure of the rearing 
houses by artificial means, whereas itis always difficult, and sometimes even impossible 
to lower it. Besides which, experience has fully proved, both in India and in Kaly, that: 
moderate and equal temperature is the best, since In the former country JM is admitted thai 
the winter or spring crop is the most successful, while in. the latter a mild spring: Invariably 
produces better results than when the temperature is higher, and. indeed ib nob unfrequently 
happens that in a hot spring the crop has nearly altogethor failed ; hence it is not the heat 
but the northern position of Ttaly which has rendered its silks so famous, Self-intorost, 4 
say nothing of ignorance of the requirements of the insect, will doubtless point to the 
satisfactory results obtained in France, m Sicily, Italy, Piedmont, Spain, and even in India. 
and all will be attributed to the warmth of their several climates; but the question iy, de 
those results claim precedence over what has been effected in colder climates, or aro we t¢ 
forget that Italy, France, and Spam are considerably to the northward of tho latitude of the 
silk districts of China? If we can rely upon the published statements, the results hithert« 
obtained in elevated temperatures are far inferior to those obtained im northern latitudes, 
The best silk of China is produced in the northern provinces of the limpira, andin Indin the 
finest species of Bombyr under cultivation is that of Cashmere i while in Auvope, we learn 
that “some yeas back silk was grown in Prussia of a quality which was considered superior 
to that oven of Ltaly”—a fact that gives strength to an observation contained in a paragraph 
in the Stockholm Journal for March 1824, and reprinted in the Bulletin Universed of April 
1825. Alter dotailing the introduction of several plants lately raised in Sweden, it addy,— 
that similar motives have instigated the encouragemont of the prowth of sill in this country ; 
tho idea, indeed, is nol now, and oxperiments made long ago presented encouraging’ results, 
Experiments mado in 1828 in Stockholm for the purpose of diseovering BONG indigenous tree 
capable of nourishing the silkworm, havo procured silk of very fine quality. The culture of 
the mulberry tree is extending itself! in the provinces, and important communications on the 
most conveniont mode of rearmg the worm have beon generally promulgated, Tho silk go 
produced in Sweden has confirmed in the amplest manner the vemark formorly mado on the 
superior finoness and solidity of silk grown in the north, compared with that from more tem~ 
porate climes—a fact that has received the unanimous sanction of the members of the Royal 
Society of Commerce, ss wellas of many. silk manufacturers. Tt supports the ordinary 
preparation and dye equally with tho best Indian silk, posscasing’ the sume brillianey and the 
same sofiness. ‘The silk also that has been grown for the last Low years in Bavaria is superior 
to that produced in Italy.” 

It hag even been stated that “this branch of eommeree has been established in Russia 
for several years in a latitude ag far north as 54°, and with such success ax to warrant the 
establishment of manufactorios for working the silk, in the hope that afew years would render 
that country independent of Porsia for the supply of this valuable produca;” and indeed no 
longer ago than the 20th of August 1859, it was stated in the pags of the Lddustrated London 
News that “an attempt is about to be made on ascule of some importance to introduce the 
growth of silk into Holstein as a staple article of commerce. Tho mulberry trees which have 
been planted for some time on tho shoros of the Baltic near Heiligenhafen have thriven well, 
and an abundant supply of cocoons has been reccived, to the future produce of which thoso 
who are engaged in the enterprize look forward with confidence for a profitable remit.” 


But after all, where is the difficulty in rearing the worms in northern latitudes, provided 
the trees themselves will grow there? In his report on the Paris Universal Jxhibition, 
Dr. Royle has informed us that silk-worms wore “carly introduced into Undia from China, 
where it flomishes chielly about Nankin, or ia 82° of north latitude; Wut in Indian none of 
the old silk filatures oxtond to beyond 26° of north latitude,” and this he very justly aseribes 
to the excessive heat and dryness of the North-Western Provinces of India,” whieh are 
unsuitable 10 the constitution of the animal. Nonkin, therefore, where silk flourishos abun« 
dantly, is nearly two degrees further north than Mussooree, or about tho latitude of Upper 
Kunawur, a district Lo the north of Simla, where the worm, being’ beyond the influones of the 
wet monsoon, would no doubt be cultivated with preat success, 

» But if we can succeed, through tho oxcrcise of a little common sonse and skill in rearing 
exotic plants, why can we notin like manner rear the inscets which feed upon them? All 
that is necessary aro properly constructed houses in which the required degree of warmth and 
shelter can be produced, so that provided the trees would grow, tho insect might be cultivated 
in almost every part of Europe. 

In regard to the mulberry itself, trees grown in stiff wheat lands are sure to produce leaves 
that are totally unsuited to the production of good silk, the necessary ingredients, or compo- 
nents frm which silk gum is secreted, being either wholly wanting, or present ‘in very small 
quantities; and yet so little is generally known upon these subjects, that the failure of oxpori- 
ments made in England with such leaves was attributed to an excess, instead of to a defwieney 
of nousishing properties, the truth being that the leaf abounds in water, while the saccharine 
and resinous matters are nearly altogethor absent. 


Nearly the same result, will bo insured by rearing trees in too rich a oil: if fine fruit be 
the object, such treatment may be well cnough; but for healthy and nutritious loaves, the system 
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is fully as bad as the former, inasmuch as the tree is forced, artificial, and incapable of prog? 
leaves possessed of the requisite qualities. . 

Jt is true that the mulberry will grow, and, as to external appearances, thrive well in, 
almost any soil, but that which is the best adapted for enabling the tree to produce the parti+\ 
cular kind of leaf that furnishes the best silk is what may be termed a good éea-soi2, composed. 
of certain proportions intimately blended of stlca, clay, and carbonate of dime with a little 
vegetable matter, the sihca and me predominating ovor the other constituents. 


In a very hot climate, like that of the Doon or the plains of India, such a soil will require 
occasional irmgation in the summer months, as otherwise its light and porous nature would 
cause it to separate from the roois, which run chiefly near the surface horizontally, and so 
insure the destruction of the tree; but in a climate not subject to such high temperature, the 
trees after the two first years may be safely left to nature. 


In a country which, like India, is subject to long continued periodical rains, the nutritive 
particles in a light and porous soil would soon be carried down beyond the reach of 
the roots, so that, a top-dressing of suitable materials will be occasionally required to renew 
the soil, and the same rule will apply when surface irrigation is resoited to. 


In a mountainous district like Mussooree, which is occasionally subject to strong winds, 
it would be as well to have here and there, on the borders of the plantation, a few large 
trees capable of resisting a gale and affording shelter to the tender wood of the mulberry irees, 
which, without such precaution, would be constantly lable to injury in the loss of branches, and 
there are few trees less ablo to bear such mutilation, or even injudicious pruning, than the 
mulberry. 

At the same time great caro must be taken that the mulberry plants are not placed too 
much under the shade of the protecting trees, and on no account ought they to be so near as 
to allow the rain-drops from the ono to fall upon the other ; all that is required is so to arrange 
that the indigenous forest trecs may be so situated with respect to the plantation as io break 
the force of the gales which may sweop over it. 


Let no one run away with the idea that a plantation is easily formed, and that there are 
no difficulties to contend with, for although it has beon stated that no insect save the sillk- 
worm (Bombye Mori) will feed upon the mulberry leaf or attack the tree, any one who may 
attempt to form a plantation in the mountain tracts of India will soon be convinced to the 
contrary, and find that the theories of closet naturalists are not always to be received as gospel 
truths. The name of the pests which destroy the trees is in fact legion, 


At Mussooree not only are many young plants and cuttings destroyed by grubs gnawing 
away the roots, but much and very serious damage is occasioned during the night by the bark- 
ing deer (Cervulus moschatus, DeBlain.), and another closely allied species (C. apicadis, nob.) 
which not only eat off the leaves and shoots within their reach, but cut through the stems of 
young trees which have attained 1o the height of six and oight feet, thus prematurely dwarfing 
them and converting them into mere bushes, often 10 the number of 20 or 80 in a single 
night, besides which, unless well watched, cattle, goats, and sheep will eagerly devour them dur- 
ing the day. 

O£ caterpillars, which are apt 1o destroy the foliage, there ave at Mussooree at least three 
species, and so destructive is one of these that a large tree is sometimes half denuded in the 
course of a few days from the numbers of these pests which usually appear in the latter end of 
summter; while another, which is a Geometra, attacks the young buds early in the spring. 


Besides these thero is likewise a species of Lamia which, if the young trees are not 
narrowly examined, will cause much damage, its larvae being nourished within the trunk and 
rendering the tree weak and sickly, while the mature beetle gnaws the green bark from the 
tender branches, 


On visiting a nursery plot one morning in the beginning of Septomber, I found to my great, 
annoyance that five fine young trees, about seven foetin height, and with stems the thickness 
of a man’s little finger, had, during the night, been cut off at about threo fect from the summit 
As no barking deor could have reached so high, I was dt first sight, from the cleanliness and 
evenness of the cut, inclined to regard it as the work of some mischievous person, but on closel 
examining the summit of the stump, | discovered in every instance just below the top a small 
longitudinal incision and intumescence at the side, and I was then at once convinced that a 
beotle had caused the damage, and. after a short search, a female Lamia was discovered gnawing 
the bark of another young tree, 


Cutting off the tops of the stumps just below the puncture, and laying bare the swollen 
part, I discovered a long groove in the wood, in which, as in a coffin, was snugly deposited 
a good-sized egg of about Zths of an inch in length. 


, But why, it may be asked, did the female, after depositing her ova, cut off the summit of 
the stem? Instinct evidently taught her to act in this manner for the preservation of the 
grub which in due time would be disclosed from her egg, for the upper portion of the young 
stem being green, succulent, and deficient in the proper nutritive juices and woody fibre, besides 
being very lable to be nipped off by the frosts of winter, would insure the destruction of the 
prub if it took the upward direction, In order effectually to prevent this and compol the larva 
to descond into the thicker and more woody parts of the tree, the female beetle saws off the 
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foot from the top, and thus by eutling off all upward pro- 
gress cleatly indicates the direction in which her offspring is to proceed ; and that this decollation 
of the young shoot ismade for the express purpose of preventing the grub from taking an upward 
course seems further proved by tho fact that the head of the eg, or that part from which the 
grub would issue, is invariably placed pointing downwards, asif Jor the express purpose of in- 
dicating the direction in which its welfare bchoves 11 to travel ; besides which, weve tho upward 
direction the proper oue, the egg would be inserted head upwards and at the root or base of the 
stem, as is the enso with tho Lueanide* with along line of nourishmont before it, By the 
present wise arrangement, however, not only is the young grub prevented from. taking a wrong 
direction, but as its size and voracily increaso and its bulb expands, it mects, as it descends, 
with a correspondingly increasing supply of proper nourishment, with ample spaco in the ad- 
ditional thickness of the stem. : : ; 

Having, in spite of all drawbacks, at length suceecded. in forming a plantation, or rather 
in having produced the trees, great care should be bestowed in removing them from the nur- 
series to the open grounds, in order to preserve the roots from injury ; for this purpose I should 
recommend that ceuitings planted in February and well watered until the setting in of the mon. 
soon be at that season removed from the nursery, as the roots beme short would be lesy liable 
to injury, and indeed with ordinary care should meet with nono; whereas if left until the 
following apring, the roots will have attained to so large a size, and have become go thoroughly 
interlaced, as to render it impossible to remove the doe without denuding® them of earth and 
breaking away the larger ones, an injury that will materially retard the growth and ileal the 
future healthiness of the tree, Standard trees should certainly not bo planted closer than from 
16 to 20 feet apart, while, if intended to be allowed to prow to large size, even 36 feet apart, 
will not be found too much, . 

In the feeding of the worms great attention will be required, and no leaves gathered from 
shrubs and immature trees should on any account be administered, and no tree wnder four or 
even five years can be considered sufficiently maturo, 

Standard trees ave preferable to all others, and if these aro grown, in a suitable soil, such 
as I have above pointed out, the leaves will, as a general rule, bo fornd to 1088CHS all those 
qualities which will enable the worm, by preserving it in health, to seoreto good sille in proper 
quantity ; and it may be said that the older is the tree, within certain limits, the better will 
become the loaf, 

The theory laid down by Count Dandolo, which restricts the supply of leaves to four’ timus 
during the day and giviig none at night, is a pure absurdity, and caloulated only to insure the 
starvation of the insects ; neither is the Chinese method of repeatedly feeding the young worms 
and decreasing the quantity as they grow older to be attended to. Nature is the best and 
only guide that the cultivator should imitate, and as she has always ready at hand a fresh and 
abundant supply, whenever the worm is inclined to feed, so ought tho leaves to he supplied at 
short intervals, both during the day and during the night, renowing them, in fact, whonever 
the previous supply has become withered and unfit for uso. To Tesgen the quantity and fre- 
quency of supply as the worm increases in size and voracity is so obvionsly contrary to common 
sense that no one, I imagine, who is not incurally wedded to a theory, would be tempted tu 
follow such a system; and even if the worms should not consume all the leaves, the waste 
should not be grudged, since it will cortainly be more than compensated for in the superior 
health of the insect, and consequent increaso in the quantity and quality of the silk produced. 
Surely, far better is it to waste a few leaves than, by practising tov niggard an economy, secure 
the semi-starvation of the worm and insare a deficiency of silk; besides which a little practice 
will soon teach the feeders~so to regulate the quantily to the number of worms as that there 
shall no waste ensue, 

To the necessity of supplying tho worms with food throughout the night, ay well as by 
day, I would, as 2 naturalist, earnestly call the attention of the cultivator, for not only are all 
the Bombycide true night-foeders, but I have proved by repeated experimonts that worms 
thus treated grow twice as rapidly as those which are fed by day only, and wlthough it may he 
said that such a method will materially increase the trouble and expense of rearing, yet such 
trouble will be fully compensated by the increased vigour and well-being of the insect, aa well 
as by the rapidity with which it will necessarily undergo its allotted changes; not, however, an 
now by being artificially forced onwards by extreme heat, but by a more natural and healthy 
system of feeding. Besides which, if good sill is required, no trouble or expenxe ought to be 
grumbled at so long as the dosived ond is attained, and the easiest and in fret tho only way 
to insure good silk is 10 insure likewise the general health and welfare of the insect which is to 
produce it; and, consequently, it is but a false economy to pursue an injudicions system merely 
for the sake of avoiding a little additional labour and outlay, which would necessarily produce 
more lucrative returns. 


It is to be observed, however, that by ‘night-fecding, Ido not mean merely to advo- 
cate the system pursued in the Deccan by Signor Mutti, of “ gathering leaves in.the afternoon 
Sor use during the night,” since such a system I should regard asa patent method of slow poi- 
soning, no matter in what climate or country pursued, but in a temperature ranging from 85° 
to 92°, such as the Signor acknowledges to have prevailed in his rearing-houses, the juicer of 
the leaves reserved for night use must either be more or loss in a state of fermentation before 
they reach the worms, or the fibre of the leaf will have become hard and dry. 


apes me ae 


green! summit at about three to four 





* The larva of the atag vovtles romain generally in tho thickest part of tho trank of ouka, bic. 
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By night-feeding, I mean that the eaves must be gathered fresh, and during the 
night, and given to the worms in that condition at stated and proper intervals, The same 
system must, likewise, be pursued by day, since it is utterly impossible to keep leaves properly 
and naturally fresh for any time after they are gathered from the trees; and yet Signor Mutti 
advises that “ the leaves, except in the hot season, should not be given during the day, immedi- 
ately after being gathered, Out hept for afew hours!” He does not explain why he thinks 
this necessary, nor indeed does it seem possible to assign a valid reason for acting in a manner 
so thoroughly opposed to nature and to common sense, for how do the wild worms manage in 
this respect? They feed upon the leaf in all its freshness, no matter whether heated by tho sun 
or moistened, by the rains and dews of heaven. It is, in my opinion, this very system of with- 
holding the leaf until incipient fermentation has set in that has, in a great measure, tended to 
induce the present state of unhealthiness to which the worms of every country, where such arti- 
ficial systems are maintained, have beon reduced. 


It appears, moreover, by underrating the strength of the insect’s constitution, to be 
quite possible to fall into the error of over-pampering if, and inducing debility ; such error, 
indeed, has undoubtedly been committed, and from the idea which most people entertain of the 
great susceptibility and sensitivencss of the worm, it has hitherto been too much the fashion 
to bake the insects in rooms which are almost hermetically-sealed against every breath of fresh 
air; true, they havo lived, or rather languished through the ordeal and have produced what has 
been considered a valuable crop of silk, but the question is, would they not have been 
in a better condition as to health and have produced a far better crop under more judicious 


treatment ? 


That they do not require to be thus sealed up has been proved by some experiments lately 
instituted in France, and which I shall presently notice, as well as by others tried by myself at 
Musgooree in 1859, with a view to ascertain what degree of exposure they could actually bear. 
The worms selected wore a cross between the Cashmere stock (Boméya mort) and the Nistry, or 
Madrassee of Bengal (B. Craesi, nob.) ; they were undor the cover of a rool, itis true, so that 
neither the rays of the sun, nor rain, could directly fall upon them, but with this exception they 
were ag much exposed as if they had beon in the open air. The cxperiment was tried in the very 
height of the wet monsoon, and as every door and window, eight in number, were purposely 
left open on all sides, the dense damp mist, in which the hills are ab that season enveloped, dlonted 
freely over the worms by day and by night, often rendoring the trays, the leaves, and the insects 
themselves, as wet ag if they had been exposed to a shower of rain. Many of course died, but 
this might have happened even under better treatment; tho majority, however, struggled 
through every disadvantage, and at length spun yellow cocoons resembling thoso of the 
Madrassee, but exceeding them in size, and containing one-half more silk, giving great satis. 
faction to experienced judges in Calcutta to whose inspection they were subinitted, and thus, 
notwithstanding the trying treatment they had undergone, beating the best Bengal Bombyx. 
All this time the thermometer was ranging up and down ad libitum between 62° and 78°, the 
changes boing often sudden from bright sunshine to dense damp mist. 


Finding that, notwithstanding the frequent saturation of the trays and leaves, the worms 
still lived on, I was induced to try further oxperiments by feeding other worms upon wet leaves 
for the purpose of testing tho truth of the prevalent theory that “ wet leaves invariably cause 
sickness and death.” The theory is-true only to a certain extent and under particular circum- 
stances; for instance, were the leaves kept for some hours, as Signor Mutti recommends, and in 
that state given wet to the worms, the effect would, no doubt, be deadly, from the simple fact 
that the gases exhaled or thrown off by the process of fermentation are partially taken up by 
the moisture on the surface of the leaves and form acids which destroy the worm; but, on the 
other hand, so long as the leaf is [fresh and {ree from the putvefactivoe process, the moisture on 
its surface is perfectly innocuous, precisely as is the case with the wet leaves growing on the 
trees which are eaten by the wild worms with perfect impunity. 


The range of temperature allowed by M. Boitard in his worl: “on the cultivation of 
the mulberry tree and silkworm,” is from 66° to 70° Fabt., and beyond that, or from 86° to 95° 
Faht., he says the'worm will produce little silk, and even that of a coarse quality. The reason 
for this he finds in tho fact that by a high temporatiure the worm is so rapidly forced to a false 
or premature maturity that the secreting organs have not time themselves to come to porfection ; 
and these views are sufficiently borne out by actual experience, since nearly all competent ob- 
servers have remarked that the longer the worm takes to come to maturity the better will be 
the cocoon. Mr. Speed, among others, yemarking in the 3rd volume of the Transactions of the 
Agri-Horticubtural Society of India, when speaking of the desee worm, that according to the 
length of time “ is the quality of the cocoon, the longest period producing the best;” and the 
iongest period is moreover found to be that: which is occupied by the November dund, or crop ; 
thus showing that the less the worm is forced, and the cooler the season becomes, the more healthy 
and vigoroue is the worm, and consequently the better also is the silk; while, again, in regard to 
tentperature, Signor Mutti has remarked in the 6th volume of the same Transactions that 
“dusing the heat of the day, I keep all the doors and windows shut, and open the whole of 
them as soon as the heat declines. By these means I am able to keep the temperature at from 
35° to 92°. This vory extraordinary year (1837), on account of the heat, cold and rain, 
L have been unable to equalize the temperature so much. Tor some days the thermometer in 


x 
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the rooms rose 10 98°, and this was alleuded with « loss of about Vb jer cent, ef the worms. 
The survivors made but smalt cocoons.” 

Here, then, we have a practical proof of the truth of M, Boitard’s remarks, and we per 
at onee that the high temperature to which the worms are subject in the Devean and other 
parts of the plains of India must tend rapidly to vendor them of less value than those which 
are cultivated in more temperate climates, liven. the temperature of the Dehra Doon and af 
the Punjab must far execed the limit beyond which the worm beeomes unhealthy, 


We have, likewise, a further practical proof of the advantage of & woll-aived wont over 
one that is kept shut and at a high temperature, ta the faet that— Madame DPirodow at 
Vorsoud, near Grenoble, has recently infomned the Iyench Academy af Setenees that she has 
caused silk-worms to be reared from the egy in rooms wilh windows open, hut supplied with 
eurlains to prevent currents of air from coming on the worms, and also, ie wari rooms with 
closed windows, The worms reared in the former produced the best sith of the year; (he silk of 
the worms in the latter was nearly unsaleable??* 


It becomes, then, quite obvious that the worms thrive hetler, and, as a matured cone 
sequence, produce a more valuable silk in a temperate than tna hot Ceopieal climate, and hence 
the almost certainty of arriving at mute satisfactory results int Mussooree and ainilar clevations 
in the lower [imalaya than in the Punjab and plains of hadia 4 tor, hesicles wall thus frets above 
adduced, it was long since shown in the pages of the Prannaelions of the Harlieltaral Sovlely 
of Inia that “the climate best adapted for the eullivation of Che worm ts Che herders of a 
mountainous or high country where the sir is warn, yet temperate and regular. ‘hus, the 
best cultivated in Europe, is in Piedmont, the Milanese, and the ! Uyrol, whiel countries hoyder 
on the Alps; and indeed the sill produced in all pavls of the north of Utaly, whieh are mous 
{ainons, is good, for there the sky is clear, and {he aiv warm, yet temperate and pure, The 
worm enitwated iw the valleys, where the warmth is great, eaudes a looser und more invegular 
jibre, and thread formed from it becomes rather harsh and sticky. 


This, I think, is precisely what might have been expected when we rellect that the warms 
are from tho mountainous tracts of the northern parts of China, and there ix su more hope 
for Mussooree as 0 silk-producing district to he found in the Taet Chit there is Title difference 
in point of latitude between it and Tcheekiang in China, the province in whieh silk wis first 
cultivated, Mussoorce being situated in north latitude 80° 27 BB", wud the Provines of Boho. 
kiang in Lrom 29° to about 80° 20) north latitude, the distriet being deseribed as comprehending 
the south-eastern corner af the plain, and northern portion of the mountaine is country 
extending along the sea. IL produces more preen ton than other provinces, and alka silk, rice, 
grain, and pulse in abundance, Its principal port is Ningpo’ | 


Although, as M. Boitard observes, the worms thrive well ina temperature of fron 66° to 
70°, yet I am inclined to regard stich rango ay too confined, since T have Sonnd (hab they Uhnrive 
healthily and as well as one cond possibly wish in a temperature ranging: trom 62° to 789 5 but 
beyond 80° Fuhr., I confess 1 should look for nothing but debility and sickness, 


As all climates out of China, and assuredly the entire system now termed eudfiration, 
must be 10 a great extent purely artilicial, L should recommend in (he treatment of the silk 
worm the adoption of the same principles ay those hy which we are guided in the vearings and 
eullivation of exotic plants. 


Having formed a plantation of standard trees, no matter whether the fruit he black or 
white,§ the speculators should then erect suitable rowring-housey for the worm either within 
the plantation, or as near to il ag possible, so thatthe leaves whon gathered would hawe but 
a short distance to travel, and these should be gathered fresh and fresh at certain intervals, and 
be at once givon to Lhe worms; if they do not require them, the leaves will he wasted,—whiat 
then? Hxperionce and attention will soon teach the fueder the esach leugth of time whieh aust 
elapse before the worm will feed again, and he will regulate (he supply aeeordingly, If the 
worms are in good health, they will be ready to feed aguin by the time the second supply ean 
he gathored and brought in. But J aguin vepeat that a little waste of leaves at Che outset is 
not to be considered as a loss, if in the end wheter erop of wile can be obtained. Tt will he 
observed, howover, that 1 am spoukingr of » case in which the plantation is the property of (he 
cultivator and reeler, and J maintain that such a plan will always bo found in the ead te he 
the cheapest and most productive, because the worms having heen well fed and attended to 
under his own immediate superintondenge, will produce a better retarn than qu rensonably he 
expected, whore one party solla damaged and immature leaves to another, whose ohject is merely 
to tun out tho largest possible number of cocoons without caring for their quality. On the 
other hand, where everything is under the oye and management of a competent superintendent, 
not only are the worms earefally attended 10, but none but the healthiest leaves are given to 
them, and the natural consequence is a better supply of cocoons, 


Under the presont system in Bengal the worms are never properly attended to, and the 
reeler at the flature must take what he can get or go without. 


ee ee ee teeter tnmetnatrhntermeeettnee se 
” 


* Comptes Rendus, as quoted by the WWustrated London News of 13th August 1859, p. 161. 
t Report of Messis, Dover and Norton, Vol. 2, Agri, Thans.,, p. 162, ¥ po 
{ Art China, p. 79. Penny Cyclopedia, 


§ Moro stiess hing been laid upon the alleged fet that the worm thrives best upon the white mulberry than woe ab 
nll necossmay ; wheravor silk is gultivuted, both apegios aro nyed, : 
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The rearing-house should be so constructed as freely to admit the light on all sides, and 
be furnished with glazed doors and windows ; stoves or fire-places are likewise necessary for the 
purpose of raising the temperature when required, and of evaporating all damp from what- 


ever cause arising. 

Tn fine calm weather the windows during the heat of the day should, provided that, the 
cultivation be carried on in a temperate climate, be left partially open for tho purpose of ventilat- 
ing the room and giving the inseets the benefit of the pure fresh air; but on any change, or 
threatened change of weather without, the windows should be immediately closed and an equable 
temperature preserved. In the hot plains of India the rooms must o! course be kept closed 
during the heat of the day, and thus the worms must 1o a great extent suffer, clearly showing 
that such climates are quite wnadapied to the permanent health and welfare of the inseet ; while 
reared in native huts amidst darkness, malaria, smoke and dirt, what wonder that the worn 


degenerates and dies ? 

Cleanliness, a thing unknown to the natives in the proper sense of the word, is of the 
utmost importance, as the eflluvium arising from an accumulation of the excrement and remains 
of leaves, to say nothing of the abominable odour from a few dead worms, is sure to gonerate 
malaria and go kills or weakens the insects. On this account all wastage, refuse, &e., should 
be cavofully removed daily, and of such consequence to the health of the silk-worm do I 
consider this operation, that I am surprised to find so experienced a cultivator as Signor Matti 
advocating the cleansing of the feeding trays only once ix four days, and that, too, in the hot 
climate of the Deccan, where putrefaction and fermentation must be much more rapid than 
in temperate climates. Nature, moreover, speaks an unmistakeable language on this subject, 
when she not only provides fresh food ang pure air, but casts all impurities to the ground, 
where they are either absorbed, or their deleterious gases ave dissipated into the ever-chang- 
ing air. 

While the worms are moulting they should be left quite quiet and undisturbed, and even 
loud and sudden noises should he avoided, as well as the shaking of the trays upon which they 
rest, for even the violent vibration of the air will cause them to start suddenly up as if frighten- 
ed, which is injurious to them; of course during this time no food is required. On no aceount 
should a worm, when in ils somi-lethargic state previous to the moult, be removed from the 
leat, ov spol whereon il stands, for by so doing the hinder feel become detached from the silken 
wel) which bound them to it, and the insect is often thus rendered unable entirely to cast off 
the old skin, from the loss of the hold of the anal feet wpon the leaf, and which hold enables 
it as it were to crawl out of the skin, which remains behind fymly fixed to the spot ocenpied 
by these hinder feet, 

In the hatching of the worms, if the eggs are attached to paper, cloth, or other substance, 
there is no difficulty whatever experienced in effecting the exit, except sometimes when they 
are 400 closely deposited; bub when, as is the case with the Cashmore stock (B, mori), the 
eggs are loose and unattached, unless the young brood is narrowly watched, many will be unable 
to cast off the owe-shell from the anal and penultimate segments, and in such case they will die 
from. the constriction of the hinder part. Jn order to guard against this accident, which is 
very frequent, the French ingeniously make use of a card or shect of stiff paper piereed with 
numerous holes of sufficient size to allow the young worm to pass through, but not large 
enough to admit the egg-shell, which is consequently thus scraped off as the worm passes through 
to the light, the cards being placed over the mouth of the vessels in which they aro hatched. 


On this point, then, a question arises as to why the eggs of Bombyr mori axe loose, while 
those of the Madrassee, the Dasee, and the Bengal annual ; Boro poloo) ave all firmly attached 
to the cloth or paper upon which they may be deposited ? 


Tt is very clear that in its original state of freedom the moth must have atlached the 
eggs, like other species of the genus, to the leaf or to the bark of the tree, for if scattered about 
broadcast, as they now ave, without adhering at all, they would have fallon to the ground and 


been lost. 

Can this be another system of disease? I am strongly inclined to regard it as such for 
the two reasons that 1o be unattached is wwad¢wral, and because that, although the vast majority 
of the eggs are loosely scattered, a few will invariably be found adhermg, though with no 
great Loree, to the cloth, or paper; proving, I think, thereby that they ought all to be thus 
attached, and that the reason why they ave not is to be traced to the fact of weakness in the 
insect which has not the power to secrete the gum necessary to cause adhesion, . 


Tf it be urged against this view that in the Bengal annual (B. /evtor, nob.), the eggs, even 
when. greatly diseased, will still adhere to the cloth, I reply that this does not by any means 
prove the Cashmere stock to be sound, but simply that disease ig situated in some other 
organ. In the Boro poloo of the Bengalis it is the egg itself which is diseased, as shown in the 
variety of colours, in the irregularity of hatching, moulting, &c., but in the Cashmere stock it 
is seated im some particular gland 7 the moth, which fails to produce the gum by which the 
eg should become attached ; and that this non-atlachment of the egg is the frnit of disease is 
feor in the fact that the worm often experiences the greatest difficulty in freeing itself from 
the ege-shell, and indeed often dies through its inability to do so; and hence the necessity of 
resorting 40 the artificial process of placing over the eggs papers picroed with holes for the 
avowed purpose of assisting Natyre, who, in the absence of disease, requires no aid whatever. 
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. It is, indeed, scarcely to be wondered at that insects exported from their native land and 
climate, and reared through a long course of years in an artificial, and in many rospects high. 
ly injudicious, manner should, sooncr or ler, betray symptoms of weakness and discase, 
The marvel is, that we have so long been ablo to prosorve any stock whatever, rather than that 
we should now be compelled io inquire into the means by which it may be saved from utter 
mun. 14s not in the worm alone that disease is apparent, nor is ib oxhibited under one phase 
only, but appears 1o be as various as the causes which have tended to produce it, There is 
disease in the egg, disease in the larva, and disease in éhe molh, allectings one or more of the 


secretive organs, as shown in the different results produced. 


In the egg, disease is shown in ils discoloration ; the natural colour being a pearlish grey 
or slate, any marked deviation from the type must be regarded as unhealthy and unnatural, 
This variation from the typical colour is chiefly seen in greon, brown, and vinous red tints, 
the worms produced from which being often of a sickly yellowish green colour like that whigh 
is sometimes apparent on very damp walls, and thore is generally great difficulty experienced 
in casting off the old skin at the moulting periods, the pennitimato and anal segmoniy remain- 
ing hampered and tightly bound up by the entire skin, which, having forced back so far, 
the worm cannot disengage from the anal extremity, and consequently, unless assisted, dies. 
Others exhibit a black spot or spots at the junction of two of the segments or annulatious of 
the body, and die suddenly at different stages of evowth, emitting almost immediately alter 
death the most offensive odour. 


Some, again, arrive al maturity, but instead of spinning the cocoon, become of a bright 
turmeric yellow, as if attacked by jaundice, leaving a watery yellow trail behind them; these 
also die. Others will spin a tolerable cocoon and dic within it, spoiling the silk by their putrid- 
ity ; and many spin merely a thin cocoon containing but little silk, 

This paucity of silk bas, however, in some quarters eon attributed, not to diseaso in the 
worm, but to a sudden change of temperature at the lime when it began to spin. This view 
of the case is most decidedly erroneous, sineo if chango of temperature eaused the worm to 
conse spinning, death would he the inevitable conseqpenco, and instead of a chrysalis or pupa, 
the worm itself would bo found in the cocoon with its silk reservoirs still unexhausted. 

* * % * 


Again, in tho moth diseaso is shown in tho unproductivencas of the cggs oven after 
coupling has beon effected ; it is shown likewise in black spots appearing at tho junction of 
the annulations of the body, which are indications of a malady which prevents the insect from 
depositing or relieving itself of the ova with which its body is sometimes preatly distended 
and so causes death ; in others, the organs which seerete the gum by which the eves are glued 
to the substance upon which they are deposited, are unable to perform their office, and the 
eggs are consequently loosely scattered in the trays, giving rise, as previously observed, to a 
difficulty in casting off the egy~shell at the time when the young worms comes forth, The 
eggs, moreover, being themselves unhealthy, as shown in the variety of their colows, proves 
likewise that the moth which deposited them must be unhealthy too. 


Té the ova are healthy, those which were deposited on the same day ought also to produee 
worms on the same day; diseased eves are very irregular in this xespeet, and cause an im- 
mense deal of trouble, 

A batch of discased eggs which were deposited in Bengal on the 2Jat od 22nd of March 
began at Mussooree to hatch for a second crop on the Ist of Septumber, but instead of all 
hatching on the Ist and 2nd of that month, as they would havé done had they heon healthy 
they continued to come forth daily in small nunbers until the end of November, so Itt, 
although deposited in two days, they actually occupied three whole months in hatching | , 


This inconvenience was attended with another, for thoso which were hatched together on 
the same day did not all moult togothor, and consequently gave additional trouble in feeding: 
as they had constantly to be separated ; and finally, instead of spinning dopether, they did a0 
hy twos and threes at a time, so as to rounder ib dillieull to obtain seed for the ensuing HuLHON, 
The cocoons were generally small, ill formed, and varied in colour, many of them being of i 
sickly yellow instead. of pure white, and others of a beautiful pule green, ‘ 


All these ailments are undoubtedly to be traced 10 improper feeding, unsui slimate 
and the long-continued artificial system to which the insvct ie aan schjontai : Oe ae one 
renaodies that can effectually restore it to health must, in my opinion, proceed partly ie 
the introduction of a more careful and natural system of rearing, and partly from the periodi- 
cal infusion of fresh stamina dorived from moths produced from eges imported from the 
northern provinces of China, to which the insects are indigenous. By theso moans fresh 
strength and vigour may be imparted to the constitutions of our present worn-out and debi- 
litated stock, the trouble and the expense incurred being amply compensated for by tho im- 
provement which must take place both in the quantity and quality of the silk; and, indeed 
I car ay show that without travelling 10 China for fresh supplies, it appears quite 
ee ) common prudence, to produce a natural stock both in Europe and inthe 

That sickness has been induced by an improper system of rearing is likewi ini 
of Count Dandolo, while M, Boitard finds it origin Or some maladies ed a ‘thinks, 
from an imperfect fecundation of the egg, which occurs, he saya, whon the mothy have beou 
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kept in too bigh a temperature, which he would restrict to between G8° and 75°, because In a 
greater heat the coupling proceeds too rapidly, and the eggs are in consequence imperfectly 
fecundated. But it may fairly be questioned, I think, whether eggs imperfectly fecundated will 
produce any worms at all, and it seems like something bordering on a contracliction to say 
that they will. Iffecundation is imperfect, the eggs cannot have been impregnated, and: 
therefore will be unproductive ; imperfect fecundation is imperfect impregnation, and imperfect 
impregnation is no impregnation at all; consequently, on the principle of ew nihélo nihil fit, 
no offspring is to be expected from a non-pregnant female. A moth may be only partially 
impregnated, and will in such case not yield the proper number of prolific eggs, but at the 
same time all that have been fecundated will produce worms; they may be healthy or sickly 
according to the condition of the moths, but thoir being hatched proves that the egg was 
fecundated. I should feel more inclined to attribute disease to sudden transitions of tempera- 

ture, whether from heat to cold or from cold to heat; to impurity of air arising from the fer- 

mentation of excrement and decaying leaves; to too close an atmosphere; to feeding upon 

leaves of bad quality, whether proceeding from a defect in the quality of the loaf itself, or 

from their being faded, sodden, and in a state of incipient fermentation; 10 want of proper 

ventilation, want of light, excessive heat and various other causes, among whieh I would cer- 

tainly include the custom of chopping up the leaves for young worms; starvation during the 

night; keeping the leaves for hours after they have been plucked before giving them to the 

worms ; and last, though perhaps not least, feeding them upon shrubs and immature leaves 

instead of from old standard trecs ; yet at the same time IJ shall not expect much improvement 
in the present state of things, until the ontive process of feeding and reeling is supervised by 
the master’s eye, the plantation and the worm being the property of the same individual, go 

that the whole process of cultivation shall be under the superintendence of one responsible 

head. 

For the purpose of endeavouring in some measure to restore the health of the insects, by 
obtaining eggs from moths reared ina natural way, I have moro than onco advocated the 
experiment of feeding the worms upon trees in the open air; and itis therefore gratifying to 
observe that while in India ignorance and prejudice were endeavouring to bring ridicule upon 
the proposition, at that very time, as it now appears, the experiment was actually being made 
in. France with signal success, “M. Thannaron, President of the Société d’Agriculture de Ia 
Dréme, having recently oxperimented with great success on the rearing of silkworms in the 
open. air, and likewise in rooms not warmed. Tho worms in the house made their cocoons five 
days carlier than those in the garden, but of about 650 cocoons formed in the house, 42 con- 
tained a dead black worm, which was not the case in any of the cocoons formed in the garden, 
though they were exposed to wind and rain.’’* 


Similar experiments tried by me ati Mussooree, both in 1858 and 1859, although not carried 
so far as to obtain cocoons, were sufficiently successful to prove that the worms will thus thrive 
better than when fed in the room, and tho roason for this is, [ think, to be found in the facet 
that the insect is always supplied with an abundanco of good fresh food both by night and 
by day. 

What could be casier, however, than in the large and well-regulated green-houses of 
Europe to obtain annually a supply of eggs from insects reared in the natural way on dwarf 
trees, growing, not in tubs, but through the floor? Surely, in those countries in which silk has 
become so important an. article of commerce, it would be worth while to crect large green- 
houses for this express purpose, and so insure a constant supply of healthy scod to renovate the 
present debilitated stock. 


When the young worm has left the eg and shows, by its manner of raising up the head 
and forepart of the body, that it is in search of food, the youngostand tenderest leaves, select- 
ed from. the onds of the branches, should be gently placed over them, and upon which they will 
speedily crawl upwards to the light and riddle them with holes, and as the leaves become 
sufficiently covered they should be removed into the feeding-tways; chopped leaves, however 
time-honored the custom may bo, ought on no account to be given, as this mothod of mincing 
them is by no moans necessary, and is only a patent way of inducing the juices to ferment 
more rapidly than they ordinarily will do. ‘Common sense ought to point out that nature is 
the best judge of what is necessary for the welfare of her productions, and as sho does not 
appoint a leal-cutter to attend upon young caterpillars when in a stateof freedom, it is clearly 
because they ave quite capable of cutting the leaf for themselves, having been fwnished with 
strong horny mandibles for this very purpose. or thirty years past I have been in the habit’ of 
feeding and rearing caterpillars of various species, and never yet experienced the slightest 
difficulty in inducing them to eut the leaf for themselves, I can only regard the custom of 
leaf-chopping as one of those “ old wives’ fables” which originated doubtless with some tender- 
hearted ancient spinster, who, having lost her own teeth, considered minced meat the most 
wholesome diet; unless, indeed, our silk cultivators, taking into consideration the fact that hu- 
man infants are born without teeth, have in their wisdom determined that young caterpillars 
mugt bé equally helpless! The custom, in short, is pretty much allied in point of wisdom and 
utility to the superstilion which in Assam gravely prohibits the individual appointed to put the 
caterpillars of the Moogah moth upon the trees from using “ his razor for 45 days and from 
eating fish, milk, and the sweet torie?’+ 





ee etna LERNER tetintL NE “neem ame mewn Heineman ome Gott re ee 


‘ ee * Comptes Rendus as quoted by the “ [lustrated London News,” August 18th, 1869, 
t “ Transactions, Agricultural Soctoty of India,” Vol. 7, p, 99 
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As the worms increase in age and size, so must maturor leaves be given tio them, the best, 
being obtained from old trees, ‘fhe large and sucenlont leaves of young shoots ought on mo 
account to be given, as they contain an excess of water and consequent, deficioney of other more 
nutritive materials, such as saccharine and resinous matter, Tho small, hard, rough, and crisp 
leaf ofa mature tree, with the green colonving matter equally diffused and of tolerable 
and uniform intensity, is by far the best adapted for preserving the worm mn health sul 
enabling it to elaborate a full supply of serviceable silk ; where the colour of the leaf is of unequal 
intensity, appearing paler in some parts than in othovs, it is a sign that the juices are nob ma 
wholesome state, and such leaves aro to be avoided ; they have this appearance most frequently 
after long continued rain and want of sun, and likewise towards the approach of attumn ; it 1s 
induced, likewise, by too much moisture in the soil, which ought consequently to be drained off 
by trenches. 


The leaves of trees growing in moist situations and stiff soils ave never good ; they are 
readily ealen by the worms, but contain an excess of water, and the silk obtained is of an infe- 
rior quality and deficient in quantity. 


Care should be taken, as the worms increase in size, that they are not too much crowded 
in the trays, so that they may benefit by a Ire cireulation of air and receive their proper 
supply of nourishment, since without this precaution the stronger ones will suffocate or starve 
the smaller and weaker. They should, in fact, be classed according to the time of hatching, 
each day’s batch being kept separate from the others, otherwise it would be impossible to avoid 
disturbing those which, being hatched carlicr, will also moult earlier, If the eges are healthy, 
however, there ought to be little or no difference in the time of hatching, 

Healthy worms are readily known by their plump appearance and hardness when touched, 
whereas unhealthy ones are soft and sluggish in manner, 


When mature and ready 1o spin, small bundles of dry sticks should be supplied, among 
which the cocoons will bo fixed; and here again attention must be paid to prevent undue crowd. 


ing, or else two worms will spin together, forming a double cocoon which, from tho interlaging 
of the threads, cannot be unwound. 


The Bombyces have the power of producing a silken thread from the very momont of their 
exclusion from the eg@, and even before they have taken any vogotable nourishment what- 
ever—a ciroumstance which furnishes decisive proof that silk is purely an animal seeretion, and 
at once refutes an absurd opmion which is current in some quarters, that this substance 
resides in the mulberry tree on which the insect feeds 5 it would be quile ag reasonable to assert 
that human saliva resides in a leg of mutton. 


The mulberry leaf, by nourishing the worm, imparts a healthy vigour to the natural 
functions of its system, and thereby affects the secretions to the extent of sustaining and 
strengthening the action of the glands by which these secretions are produced; but that the 
silk thus seorcted docs not reside as such in the leaf or tree, is proved, I repent, hy the fuet. 
that the insect possesses it at the very moment of its birth, and that ag siZh it hay ne 
existence until the glands of the worms have claborated it out of the substance upon which it 
feeds, or rather, wntil it has passed through the spinneret ; since previous to that the seoretion 
is simply a viscid gum, which has the property of hardening’ into on elastic silken thread or 
fibre the moment it becomes oxposed to the action of the air, 


_ As soon as it leaves the spinneret,” says Kirby, “it becomes the thread we call silk, 
which being drawn through two orifices is necessarily double through its whole longth.” —* 


By the aid of this thread the young caterpillar possesses tho means, whon disturbed, of 
effecting a rapid descent from leaf to leaf im order to avoid a threatened danger, or when in 
search, of more palatable food, 


_ in regard now to the cultivation of silkworms at Mussooree, experiments tried upon the 
wild Bombyo Iuétoni have clicited tho fact that apparently little is to be expected from ‘its 
cultivation, as all attempts to domesticate if have hithorto proved inoffectual ; the only modo 
of rearing it would consequently be upon the trees in the opon air and left entirely to nature, 


_ ‘This mode of cultivation, if such it can bo called, would, howover, bo always uncertain in 
its results, since the insects have so many enemies to contend against, such as birds, wasps, 
and ichneumons ; silk could no doubt be produced, although scarcely in sufficient quantities, to 
render it a luorative speculation. Little could he gained from, crosses with the Chinese apecies, , 
because the wild worm being inferior to them would return nothing equal to what could be 


obtained from them alone, and the tlme and trouble expended upon the cross would, conso- 
quently, be thrown away, 


_ _ Tt may be as well, however, to state the reasons which induce me to think that success 
is unattainable, and this I shall do as briefly as possible, at the sante time premising, that I do 
not yet intend entixely to abandon all attempts to reclaim the species, ‘ 


_ _ My opinion, then, is found upon the fact that the experiment, now earried an for about 
eighteen months, has shown— 


‘Fist, that the wild mulberry tree when reared from enttings is found to be of very slow, 
growth, and would require at least from five to six yoays in order to bring if faa size capable 


» 
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of nourishing a sufficient number of worms to insure a tolerable return in silk 1I¢ is trud 
that the insect could be reared upon the Chinese mulberry whichis of rapid <u; but’ still 
it appears to prefer its own forest tree to any other and thrives better upon it; and indeed, 
while the wild tree is almost sure to have a brood of worms every year, the Chinese mulberry, 
unless far away from the other, will have none. Trees of the wild species, which are estimated: 
by the hill-men to be five or six years old, are not large enough, to feed more than a dozen 
worms ; in many of the nursery beds, which contained say 2,000 euttings, not more than 
half a dozen have germinated: while the beds of the Chinese species with the same soil, and 
entirely under the same influences, have nearly all sprung up into healthy trees of from six 
to twelve feet in height in less than a year. 

Secondly, as regards the worm, the silk produced by it is decidedly good, and produced in 
considerable quantities would undoubtedly be valuable, a ready market being available at 
twenty-five rupees per seer. The worm, however, has hitherto proved so intractable that-it 
cannot be reared in the ordinary way in the house, and thrives only on the trees from which, 
for the reasons above given, no certain crop could be obtained. With a view to curb its 
restless wandering propensity, I with some trouble effected a cross between it and the Bombyx 
mori from. Cashmere, but in every instance, with very few exceptions, the eggs thus obtained 
proved unprolific, and the worms retained all the intractable habits of the wild species. Further 
crossing might probably correct this, but would the results obtained be worth the trouble 
which the experiment would entail? T doubt it. 

This failure, however, if such it should eventually prove to be, detracts nothing from the 
value of Mussooree asa silk-producing district, since all the Chinese species thrive better in 
its climate than in any other part of India; while besides these we have several indigenous 
species of other genera which areas yet untried, to wit Attacus Ldwardsianus, commonly known 
as the Atlas moth, but distinct from that of China, and which can be easily reared in a state 
of domestication, producing a large cocoon well stored with a fine yet strong silk of a greyish 
colour: the plants upon which it feeds are indigenous and abundant, namely, Palconeria insignis 
and Bradleia ovata. 

Actias selene and Antheraa roylei axe likewise far from scarce and are easily domesticated, 
the former being almost omnivorous, and the latter feeding on the common Himalayan oak 
(Quercus incana) , 

Added to these we have a true species of tussur found sparingly in the Deyrah Doon, 
and which I have provisionally named Antheraa sivalensis; and a very abundant species of 
eviah moth, which can Ve reared to any extent and is named Atdacus Canningt. (nob.) 

The introduction of Bomébya Hutioni into Great Britain might possibly be attended with 
more favorable results than can be attained at Mussooree, as the pests which destroy the worms 
would be left behind in India; and I accordingly intend to forward eggs to several persons 
interested in such matters, as likewise cocoons of Actias selene and Antherea roylei, as the 
former thrives well both upon the cherry tree and walnut, while the latter may possibly be 
reared upon the British oak. 

Although, therefore, little is to be expected from the wild Himalayan Bombyx, yet with 
go many untried species in this country, several of which might doubtless be rendered useful to 
commerce, it would be an undertaking alike honorable to and worthy of the Government to 
sanction experiments with one and all. 

The same views were enforced in a paper contributed by Captain Hutton 
to the Agricultural Society in the following year (1860). 


Captain Hutton, in two papers rcad before the Entomological Society in 
1864, maintains that the B. mori, whether found in 
. he pear in the selection of “vers China, Cashmere, Hurope or elsewhore, is degenerat- 
ie 7 ed by along course of domestication. He holds 
that one of the signs of this degeneracy is the 
colour, and that the worms in a thoroughly vigorous state would be black. He, to 
test this theory in one year (year not stated), * picked out all the dark-coloured 
worms (a variety which generally occurs in each brood) and reared them se- 
parately, allowing the moths to couple only inder se, and the same course was 
pursued with the white worms. In the following spring the one batch of eggs 
produced nearly all dark-brindled worms, while the other produced white ones, 
sparingly interspersed, as before, with an occasional dark one. These latter 
were removed into the dark batch, which was at the same time weeded of its 
pale worms. Jn the third year the worms were still darker than before, and 
were always larger and more vigorous than the pale ones, giving likewise larger 
and, better stuffed cocoons.” Unfortunately, the eggs of the third year were 
literally scattered to the winds. 
In 1862, however, Captain Hutton obtained from Mr. Cope, of Umritsur, 
a stock of eggs alleged to have been brought straight from Cashmere, but sus- 
pected hy Captain Hutton to have been acclimatised Punjab worms. They 
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were, according to Captain Ifutton, largely disoased, as shown by microscopic 
examination of the oggs, by the appearanco of the worms before spinning, and 
by the flimsy nature of the cocoons. Nevortheloss, the fow dark worms picked 
out “ escaped disease altogether, though reared in tho same manner, in ihe sanie 
room, in the same tomperature, on the same quality of food, aud in close con- 
tiguity to the others. These dark ones in due time spun. cocoons and produced 
moths which, inéer se, deposited a fair stock of eggs, wilh which the expori- 
ment was again carried on in the spring of 1863. I may here observe that it 
is a well-known fact that tho moro numerous are these dark-coloured worms tn 
any brood the healthier it is considered to be, antl vice versd.” Tho oggs hateh- 
ed in 1863 showed a decided improvement. There was still an undue num- 
ber of white worms, but they did not show any symptoms of disease, and nono 
died. They were, moreover, 84 inches long, their predecessors having only 
measured 3 inches. The cocoons were larger, but still deficiont in silk, and the 
moths, though shewing signs of discase in tho malformation and dark spotlings 
of their wings, laid good-sized eggs, great numbers of which adhored firmly to 
the paper on which they wore deposited—‘a thing,” says Captain Tutton, 
“ T never witnessed before nor ever heard of inregard to 2. mori’? Another 
sign of vigour was that many male moths of tho black stock would fly off their 
trays to seck females in othor parts of the room. 


“But still more extraordinary appears the fact, that some of the oggs of 
B. mori of the spring crop of 1863 bogan to hatch again fora second crop on 
7th August of tho same year. They were all from tho dark stock, and the 
circumstance arises, IT am inclined to think, from an accession of strongth 
acquired by reversion toa state approaching more nearly to the oviginal con- 
stilution. be . . * . 


* * The worms now hatched continued to grow and thrive, and spun 
good cocoons superior in size to those of spring crop, the worms attaining 8 1, 
inches in length. In due time the moths appeared, and wore fully tice as 
large as those of spring, depositing largo woll-formod eggs.” The spring-laid 
eggs went on hatching even in December. “ All these worms were of the 
dark kind.” Tho oggs laid in tho spring and autumn of 1863 hoth began to 
hatch at the same time in March 1864. All wore decidedly unhealthy; those 
from the autumn batch, however, much less so than those from the spring-laid 
eggs, which were so badly jaundiced that Captain TTutton bad to throw them 
away. “The worms from the autumnal batch went on well cnough and spun, 
good cocoons, the moths from which doposited a goodly number of eres in the 
end of May, and then began to hatch for a second crop in Sepiomber 1864,” 
These were “apparently healthy,” and Captain TIutton contemplated camying 
on the experiment for amuscment with somo of their eges, “But,” 
he writes, “I fecl fully persuaded now, afier several years of observation, 
that the constitution of the worm has beon so thoroughly undermined that, 
although we may he able to restore it to ils natural appearanee, it will 
never be able thoroughly to shake off the various discasos 10 which if has so 
long beon subject. The only way open to tho sericulinrist, therefore, is lo 
re-seck in the original habitat in China, for the wild worms in their natural 
state of freedom on the trees, and, should any of thom bo procurable, then 
may the stock in Burope be gradually ronowed, and tho present impounding 
ruin be averted.” i 


* Captain Hutton furthor argues that the dark colow is the natural one 
from comparison with the wild races of India, and from the analogy of ihe 
changes of colour in other domesticated animals, ¢.9., rabbits, pigeons, &c., 
and horses, citing in respect to the last from General Daumas’ “ Horses of the 
Sahara.” That the black worm mot with in France should be unknown in 
Italy, Captain Hutton considers a sign of the more congenial climato, of France. 
Again, he thinks that the white cocoons are symptoms of dogenoracy, and 
that the greater number of white cocoons in Lombardy, as compared with France, 
shews the superiority of the latter. The same thing, ho observes, ocews in 
regard to the Bara palu (B. tewtor) and B. mori at Mussooreo, whero they spin 
yellow cocoons, " 
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The following, on the mulberry, is from a paper by Captain Hutton, 
Captain Tutton on the mulberry. dated J uly 1870: . 


« The only point upon which I do not agree with Dr. Wallace in regard to the food of 2B. 
mori is his strong advocacy of the Morus alba, which he pronounces to be ‘ the only proper kind 
for mulberry silk culture’; whereas I haye found that seeds, although all gathered from the 
same tree, will often produce several varielies, and Ihave not only obtained a Morus alba 
from the seeds of the black or deep purple Morus nigra and JIL. sinensis, but three trees of 
reputed IZ. alba from Cashmere yielded white fruit for four years, and then became pwrple- 
fruited. The cause of this may probably have arisen from the roots then striking into a 
different lind of soil; but this variation would scem to prove that both black and white-fruited 
trees were still identical as species. It may possibly be that there exists a tre white 
species also ; but this is a question for the botanist to decide, and I do no more than record 
the facts which have come under my own observation; although Count Dandolo seems to 
agree with me, when he tells us there are four wild varieties of the mulberry tree, one with 
white, one with red, and two with black fruit, the red apparently proving a connecting link 
between the others. I have, however, reared silk from 8. mori, when fed exclusively upon the 
dark-fruited trees, which was valued at 25 shillings per lb,; and I strongly suspect that if two 
skeins of silk, the one from MZ, aééa, and the other from M, sinensis or M. nigra, were placed 
side by side, it would sadly puzzle Dr. Wallace, or the best judge of silk, to say which was 
which. * %. * * T have already spoken of M. alba as being so highly 
extolled by Dy. Wallace in England, and I know also that itis hold in great estimation on 
the continent of Europe, in Cashmere, and in Afghanistan; and yet, for all that, I never found 
silkworms at Mussooree to thrive so well upon it as upon dark-fruited trees, of which the 
leaves are considerably coarser. Andin this respect nature, by furnishing the indigenous 
B. Huttoni with very coarse Icaves, appears to point out that northern worms in northern 
climates require the more abundant nourishment afforded by such leaves. I always found the 
foliage of my supposed JZ, alba to be both too small and too thin, and deficient in supplies of 
that milky, viscous juice so necessary 10 enable the worms to secrete an abundant supply of 
good silk-gum in their reservoirs, The same faultwas found with the small, thin-leaved 
AL. multicaulis, and the large, but thin, cup-shaped leaf of Al, eucullada. Stillit by no means 
follows that these trees, although found to be useless at Mussooree in the north, may not prove 
of some use in the hotter climate of the Colonies.” 


SECTION VI. 
| _ SILK IN MYSORE. 


Tre following on silk cultivation in Mysore by Surgeon Smith, of the 
Silk in Mysore down to 50th Regiment Native Infantry, brings the history of 
1857. the attempts madein that province down to July 


1857 :— 

The cultivation of silk is supposed to have been introduced into Mysore hy Tippoo Sultan,* 
but although the climate is evidently well calculated both for the growth of the mulberry 
and tho development of the silkworm, the cultivation docs not appear to have made any great 


Br. 


progress until after the government of the country fell into the hands of the British in 18: 


2. The Mahomedans adopted the fecding and manayement of the worms, and the recling 
of the silk, as one of the few modes of gaining a livelihood to which they were not averse, 
purchasing the mulberry leaves from the cultivators ; and the Commissioner gladly | encour 
aged the growth of silk in every possible way, with a view of developing habits of industry 
among a class of mon generally opposed to labour of any kind, unconnected with a military life, 

8. The open parts of the cotmtry alone seem to suit this oullivation, such as the Banga- 
lore, Chittledroog, and open parts of the Astagram Divisions, None is grown in the Nugew, 
or in the Munjerabad sections of tho Astagram Division; the climate is too damp in these 
last named districts. Most of tho silk was formerly ayer to Coimbatore and Tanjore, 
and a smaller portion found its way to Bellary and Dharwar, for consumption in native 
manufactories. At this time there was a eonsiderable consumption of the raw material in 
Bangalove and Mysore in the manufacture of silk: shawls, handkerohiofs, and native cloths, &e. 


4, In 1841, for specimens of silk grown in Mysore wore sont to Bengal; two of the 
apocimens wore purchased in the bazar, aud two were from oogoous puyshasod in the bazar, 
and privately and carefully reoled, tho objects being to find out the defovts in the Mysore silk, 
and to know if it would be valuable as av. export in the state in which it was sold hy the natives. 
The following gro extracts from the ropoyt:—* One of the most apparent faults of this sills is 
its had coloy; this arisos from the ciroumstance of the cocoons having been boiled in copper pans 
instead of carthonware, and I should imagine that at the tine of reeling the silk, the water in 
which the cocoons wore placed was not changed oflen, as should be dona. This letter pre- 
caution would not only have assisted to give the silk a better colour, but would have freed it some 
what from the gum, the superabundance of which yonders these specimuns harsh and hed! 


Tt appeared from the above oxtract that the faulis of the Mysore sill lay not xo much in 
* the article itself as in. its mode of preparation. 

5. A garden, originally planted aga private speculation, was takon hy the Mysore Go- 
vernment in 1842, with a view to try how far Signor Mutti’s proposal of growing silk from 
standard inulberry trees was likely to succeed in Mysore, and benolit the country. The larger 
and upper portion of the ground was planted with cullings of the St. Wolena mulberry, and 
a fow China onos; the lower and wot part with Philippine; both grew wall, and for tho frat, 
few years promised well. Hogs wore obtaincd from My, Grover’ eatablishments at Chittoor ; 
from an ostablishment in tho Nilghorries; and some of the annual Mareh bund fron Mr. 
Blechyndon’s establishments in Bengal; theso latter, being aumual worms, it was heped would 
have proved o, valuablo auxiliary to the Mysore breed, and enabled us to food from tho standard 
trees; Lut in spite of overy caro and precaution, they hatehed on the [1th day as im 
Mysore, and from that time ropularly produced their crops oyery 50 days, tf "The silk was 
cortainly a great improvement on that of Mysore, iat the wore were deliente, and 
vequired more care ond ationtion, so thal I much doubt if they were ver extensively need 
hy the natives, 


6, Tho SubsPoshkor of Bangalore, a man familiar with {ho country inethod of reeling 
silk, was sent to Chittoor, and placed under tho tuition of Mr, Grovoa, who had an extensive 
arn of mulborvies, and oxperionced reelers. The man retnrned to Mysore, well qualified 
or his post of suporintendent of the Government garden. Reols of the best eonstruction 
ware made by Colonel Groen, and so export did tho natives become, that in 1K1G, the 
Calcutta Chamber of Commoree and Agvi-Hortioultural Society, both reported most frvor- 
ably on the cleanness, evenness, roundness, and good colour of certain specimens of Mysore 
raw silk submitted to them: the only objection made being to tho excessive finencas in the 
recling and want of sufficient twist, 


%, The brokers, Messrs, Norton, Thilburn and Co,, of St, Mary Axc, London, reported, 
of some samples of the silk sent them in 1850, as follows -— This silk, with enre in the getéing 
up, would prove a valuable substitute foy many other classes, and from ita intrinate quiylities 
re en, ek 


Bondya's mulberry introduced is said to have been the common nuulberry of the Decean, and the worm the 


+ If the eggs Soni were really eggs of tho Bombyx tortor, thin is a very envious fret. Bat st (hd 
epgs belonged to one of the Bengal ant tivoltines, Tho March bund ineZudes multiveltines. i 


‘ 
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would find a ready sale in this market.” These extracts prove the capability of Mysore to pro- 
duce silk of first-rate quality. But until filatures, conducted by Europeans, are established, as 
in Bengal, but little of the silk will ever find its way to the English market. At present the 
natives find a ready sale in India for all they can produce, and it answers their purpose better 
to veel it roughly, and sell itas they do; for although clean reeling will produce a greatly 
enhanced price, the proceeds of the silk will be much less, and the sale of the raw material not 
so certain as itis now. Since 1846 the average annual produce of Mysore has been about 
10,000 maunds of 24]bs., or 240,000]bs. weight—a quantity sufficiently large to attract atten- 
tion to its cultivation. 


The standard mode of cultivation failed for reasons explained in the following extract 
from a letter to the Commissioner, dated 11th August 1849 :—“ When we consider the incessant 
demand for leaves made on the standard trees, in consequence of the bi-monthly crops of silk 
which alone grown in Mysore, the cause of failure will at once be evident. The leaves of a plant 
are organs of respiration, digestion, and nutrition ; a {ree cannot be made to yield five or six 
erops annually without seriously impairing its vitality. If the leaves are stripped off a plant 
before the fruit has commenced ripening, the fruit will fall off, and not ripen, If a branch is 
deprived of leaves for a whole summer, i will die, and not increase in size perceptibly ; and this 
is exactly what has taken place with the standard trees in the silk garden; they have aged, 
become woody, and throw out nothing but fruit, unless pruned back to the stems, whon 
an entirely new set of branches is thrown out with an abundant crop of fine leaves; these 
branches, by the loss of their leaves, age and die within the year, and the same process has 
to be renewed; latterly, the only mode of obtaining good leaves from the standards has been 
by cutting them down to the ground ; the roots then throw up abundant fine shoots, a proceed- 
ing which, in effect, is returning to the bush system. * * * * % 


“Tn this country 64 crops are the utmost ever obtained; cach crop occupies 56 days—833 in 
the worm, 12 in the cocoon, 11 in the ogg; the insect requives food for 198 days in each 
year, when the succession is regularly kept up. The cultivation by standard trees is obviously 
not adapted to moet such incessant demand, 


“ More than one private speculation with standard trees failed at Chittoor and Coonoor, 
under cnergetic and intelligent Huropean superintendence. I have no reason to think that the 
experiment failed from any want of care oy attention on the part of the attendants; they have 
done their best, and if the Commigsionor will refer to the report of the Bengal Horticultnyal 
Society on the specimens of silk sont to Bengal in 1846, he will see there that the qualifica. 
tions of the reeler at the garden are first-rate, I have lately found, when obliged to hire 
reelers to wind off a large crop, that it was not difficult to get very good reelers among the 
natives; and the reason why the natives da not practise reeling their own silk cleanly and fit 
for the European market, is, that itis not saleable in this country; and there is a demand for 
all that can be produced reeled in the country fashion ; independently of which, the inercased 
value of the silk, cleanly reeled, will not compensate for the loss of weight and increased time 
and expenses of reeling, 


“The standard trees are all worn out and neeless; they require to bo yoplanted, and, if 
replaced by young trees, not a leaf should be taken from thom foy the next five years. A large 
portion of the garden is laid down with the common country bush mulberry cuttings; the 
St. Helena for standards are planted at distances of 20 or 8) yards from each other among 
the bushes, and this, I think, is the proper way of growing standard trees, which, thus planted, 
in no way interfere with the bush system, and at tho syme time afford food in season, when 
from want of water or other causes, the bushes fail. The Philippine, planted as bushes, has 
not answered ; though the leaf is large and nutritious, itis said by the natives not to yield an 
equal weight of food on the same space of ground. 


“T beg respectfully to suggest to the Commissioner, either that the entire garden be 
laid down in the country fashion, with standard trees at interyals as above described, or else, 
that it be lot out to natives to be cultivated in their own way, keeping up the present breed. 
of worms, which aye very superior to their own in the bright colour of the silk.” 


8. At present the cultivation of sill is carried on by the natives in their own way, and 
by the bush system which they have found practically the best, , 


9. The cultivation continued to be carried on- principally in the Bangaloro 

Silke cultivation inthehands District, and in 1859-60, the yield of rawsilk was estimat- 
of natives, ed at 350,928Ibs, The quality had meanwhile much 
fallen off, for, in 1866, Signor De’Vecchj described the native reeled silk as the 
worst he had ever seen, the thread being bad in colour, “irregular, flat, knotted 
and dirty,” ‘and worth in Europe not more than 18 oy 14 shillings per lb, The 
method of rearing followed by the natives was much the same as that pursued 
in Madras, and described by the Tinnevelly tehsildar. The method of reeling 
practised by the natives is thus described by Mr. H, E. Sullivan, Acting 
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- Collector of Coimbatore, in areport addressed to the Madras Board of Revenue 

z after visiting Mingheri neay 
Bangalore -—~* The native 
recling apparatus consists of 
a smallaxis working in bear- 
ings on two uprights, the 
motion being communicated 
from tho hand by a winch 
handle. Radiating from the 
axis at each ond, within the 
uprights are four or six arms 
of cither wood or metal (stiff 
hoop iron is somotimes used), 
which ave connected at the 
upper extremities by bars of 
smooth polished wood or 
baniboo, ‘This forms the 
veel, At the opposite end 
of the axis to that where the 
winch-handle is fixed, a 
pulley is attached, which, 
communicating by a band 
with a rough cecontric, 
marked Cin the enclosed sketch, givos a latoral motion to the bar DD, In 
the centre of this bar, and immodiatoly in Lrout of the basin whore tho cocoons 
are steeped, two holes are punchod, through each of which x filaanont ols ilk, 
(the two crossing cach othor below), is led on to the reel, Tho object of the 
crossing isto free the filamonts from tho areal substance present in the 
cocoon, and to give the silk a roundness, and the latoral movement of the bar 
distributes the silk evenly on tho recl. Italso, I imagine, serves to dotach 
some of the gummy substance abovo referred to; but in this essential part of 
the process, the country apparatus is certainly very defective. ILenece the 
harsh coarse fecling of country-wound silk, which, combined with othor defects, 
renders it of little valuc in comparison with the material recled in the Buro- 
pean manner.” In 1866, a discase broke out among the silkworms (doserihed 
by the Chiof Comunissioner as “a sort of atrophy”) which much discouraged 
the cultivators, 





3. European enterprise had meanwhile entered Mysoro in this branch. 
In 1865 Signor de’Veechj obtained sone Jand for mul- 
berry cultivation, and established a small filatpre at. 
Kingheri, near Bangalore, and laid himself out to purchase cocoons largely. 
He also took great trouble and spared no exponse to improvo the native worm, 
and to introduce suporior mulberry.* In July 1866, ho supplied the Commis. 
sioner for tho affairs of Mysore with a mumbor of cartoons of eges produced by 
a cross of the native worm with Japanese and Italian stock, Thesa oges were 
distributed to men carefully selected from among the garden-holders of the 
Closopet and ILosakoto talooks ; but several heavy rain-falls roturded the opening 
of the oges, and the first attempt was wusuccessful. Tn 1867, however, another 
experiment was tried, and 196 cartoons of eggs obtained from Signor de’ Vecebj 
wore distributed among the cultivators of nine talooks of the Aslugram and 
Bangaloro Divisions. But the oxporimont failed again, the worms dying of 
the disease which had appoarcd among tho native worms. ‘Tho few survivors 
spun very superior cocoons. Again the experiment was tried, and 875 cartoons of 
Japanese eggs wero purchased at a cost of Rs. 7,161, and distributed gratui- 
tously. But some of the eggs failed to hatch, and whon they did hatch, the 
worms died. In 1869 the experiment was repeated on a still larger scale, the 
Chief Commissioner sanctioning the expenditure of Rs. 9,000 on 500 cartoons of 
eggs supplied by Signor de’Vecchj. : 


Advent of Signor de’Vecohj. 





cea eatapenen a 





pessoas Prienieerde ey 


* To mentions having introduced the “ Morwe sinensis, Mf. Japanensis, wd AT, Perotictwa.” 
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4. The following extract from a memorandum by Mr. Fretwell, who" was 
Mi, Fietwell’s account of doputed by the Bombay Government to sludy “among 
the state of things in 1869. others’ the subject of silk cultivation in Mysore, will 
show what was the state of things in that province in 1869 :— 
The objects of my recent journey, as laid down in my instructions, were— 
1sé—That I should make myself practically acquainted with the details of the various 


processes involved in raising silk, and preparing it, for the market, 

Qnd.—That I should ascertain the most suitable season for commencing the experiment in 
Khandeish, and bring with me a supply of eggs for the purpose of introducing tlie culture, or, 
should it turn out that the season was not the right one, I should make arrangements for pro- 
curing a supply when wanted. 

With regard to the first object of my journey, I have been able (notwithstanding the 
untoward circumstance of a complete failure in the crop,) to fulfil it completely, and trust 
that I shall be able to produce, by a slight and inexpensive improvement on the oidinary native 
apparatus, a machine, which in native hands will be as effective as 1s the expensive and beautiful 
machinery at Kingheri. The second object has not been so satisfactorily carried out, owing 
to the complete and through deterioration in the breed of worms throughout Mysore (both 
native and imported species). The insect has, in fact, exhausted its vital energy, and dies off 
just when the spinning process ought to commence. To have commenced an experiment with 
eges from such a breed would, in my opinion, have heen highly injudicious, as the incvitable 
failure of the crop would have been probably atiributed to some defect of the climate, or to, 
cavelessness in the manipulation of the insects, instead of to the acinal cause, 7. ¢., the want 
of vitality in the worms themselves. Dr. de’Veechj de’Piccioli would not, even after a 
microscopic examination of the cartoons just arrived from Japan, guarantee that they were 
eood, and I judged it better, therefore, to await the result of their development at Kingheri 
than to bring any with me, more especially as it was apparent that many of the exes would 
have been hatched before I could veach Khandeish, and would consequently have been lost. 


Dr. de’Veechj de’Piccioli has promised to send us any quantity of seed which we may 
require on ascertaining their healthy condition (but nothing can be possibly done in the matter 
dill after the monsoon). The supply just now is very limited, owing to the original stock, as 
woll as the imported specics, having become almost extinct in Mysore ; and whatever seed is 
available for a first crop this year has been purchased by the Mysore Government, and distri- 
buted to the impoverished cultivators. The natives attribute the loss of their silk crops to 
the introduction of the Japanese worm, the crossing of the breeds, and tho extended culture of 
the Japanese* mulberry, but there can be no actual foundation for this belief. My own opinion 
(which, however, I offer with much diffidence) is that the culture of both the plant and the 
insect has been too much forced. Nowhere in the world are so many consecutive crops of silk 
nroduced in one season ag in the silk districts of Mysore. The mulberry is cultivated under 
irrigation, and never allowed 1o atlain any size, or to become a strong hardy plant. It is kept 
down. 10 the size of a shrub by cutting down alternate stems every year, whilst the growth of 
the leaves is forced by constant irrigation ; and the result will naturally be that leaves produced 
under guch conditions will contain a much larger proportion of watery matter than when the 
plant is allowed a more natural growth. Such food will, doubtless, be consumed in larger 
quantities by the insects, and will stimulate their growth, and produco in them an earlicr 
maturity, and a consequent move frequent succession of generations; but in the course of a 
season. or two, it must impair the vital encrgy of the insect. This is of couse only a theory, 
but it is, I submit, a most reasonable one, and though Dy. de’Vecehj de’Piccioli will not accept 
it, he has no other to suggest. Ie simply says the insects are dying of “atrophy,” and that 
he is wnable to account for it, The mulberry and silk culfure is only carried on in four 
districts in the Mysore territories, and the quantity of land oceupied as mulberry gardens is 
about as follows, viz, :— 


Mysore District se agi say we 11,018 acres. 
Bangalore ,, ve be ie a 6,150 ,, 
Colar ry vee is ses sn 1,215 ,, 


Hussun,, x bee oe a 45, 
So there is a total of 18,448 acres altogether,+ which pays a higher average assessment than eyen 
sugar-cane land. The profitable nature of the culture is well demonstrated by the fact, that 
with such heavy assessments, and after the loss of three years’ crops in the Bangalore District, 
and of two in each of the others, there has as yet been no manifestation of any wish to give 
up the culture throughout the four districts on the part of any single individual. The Messrs. 
de’Vecchj had not a single worm or cocoon of their own in cxistence ; but whilst I was there, 
some small parcels of native-raised cocoons came in from Madoor and Closepet, and afforded 
me the opportunity of seeing the Kingheri machinery in active operation for 4 short time. 
On subsequently visiting Madoor, Closepet, Chinapatam, and Mysore, I had the opportunity of 
obserying the native method of recling the silk and tending the worms. Lverything was 
as rough and untidy as it is possible to imagine, but with a very little painstaking and a slight 





%* This seoms an error; Mr. Fyotwell perhaps means the St. Helena mulberry, 
+ These figures aro, however, fallacious, for Colonel Meade states thal by uo means all the land entered as 
“mulberry garden” is cultivated with mulberry. 


a] 
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modification of the native apparatus, T am eonvinecd that if could he made to pert orm its work 
(if not in so wholesale a manner) at least as perfoelly as the most costly machinery. 

Prom six to eight erops of silk perannum have been realised of Tate, the larger number being 
raised from the cross-breed insect resulling from (he intewnixture of the dapancre species with 
that previously existing in Mysore (which latter also appear fo have been a cross between a 
native species and he Chinese worm introdaced by Tippoo Sultan), 


I understand that the failure originated three years ago al Kingheri, and has gradually 
extended to the districts oceupied by native raisers alone, Tt has, dinings the pash season, 
thoroughly exterminated the worma, except a Sow at Madoor and Chinapatam, whieh appem 
to belong to the old stock of the country, the cocoons of whieh are much larger than {hose 
aiged in Europe, and nearly approach in size those of the silkworm indigenous in the Coorg 
forests (where thae are no mulberries, the worm being found only on the Meus Alastica, the 
Ficus Religiosa, and the Isonandra Acuminata). Much neglect and carelessness is apparent in 
the native silk-raisers’ places. The worms are nob fed at regular intervals of the, No 
attention seems to be paid to either temperature, ventilation, or cleanliness, and no separate 
apartments are given up to the insects, which are simply confined in large (rays of split banhoo, 
and stowed away in any convenient corner, Tn the establishment of Mossrs, de’Veceh} and 
Yompany at, Kingheri, the temperature is carefully regulated, as is also the fecding day and 
night, and all refuse is carefully removed. The mulberry leaves are even chopped up by a 
sort of sausage machine when the worms ave still young, though this is not eontinued 
afterwards, * * * * 

Above 600 cocoons go to the pound; out of this quantity de’Veeehj extracts ono ounce of good 
reeled sulk, whilst the natives get 14 ounce. The latter, however, is not so clean asa rule 
(Mr. Scarletit’s memorandum on the subject slates the average onttren from 1 th. of eocoons at 
Peshawur to be {avo ounces of good silk), The different results obtained by the natives: and 
Dr. de’Veechj ave doubtless the result, of greater clennlingss on the paxt of the Intler, though | 
have seen a few specimens of native-wound silk which would lose nothings by Dela wilh 
the best. produced at; Kingheri. The natives inform me that with a mulberry garden 9) x 20! 
they can produce in the year the weight of 166 Company’s Rupoos in reeled silk, whieh, on av 
average, will sell for Rs. 86, The price of gill varies very considerably: tho lowest price 
given by the Dharwar and Belgaum morchants who come to Mysore to buy tho native sills is 
Rs, 4 per scor of 26 Rupece weight, and tho highest price given in tho district for tho best 
vecled silk is Ra. 14 pov seer, Dx. do’Vocch} tells me that if is useless fo think of raising 
silk where the heat in the shade execeds 80° Vohy,, but [ find, on referring to the registered 
thermometrie readings for five consceutive years at Banglore, that the mem monthly heat ip 
above 80° for ten months in the year, at 80° for one month, and only below 80° durings one 
month. This is, of course, the mean of greatest heat during the day and in the shade, No 
other place where silk is raised in Mysore is 60 cool as Bangalore, and al Mysore itsell the 
heat is many degrees higher constantly ; besides which, in the native huts, as T have said, there 
is neither ventilation nor cleanliness, and no apparent reg@ard whatever to temperature, Should 
it be deemed advisable, 1 shall be able, through the Amildar of Closepel, o induce one ar {wo 
families accustomed to raise and veel silk to omigrate to Khandeish, The priee paid by the 
Messrs. do’Veechj to the natives for cocoons is only Rs. 18 per mannd, vwidoh Tenves a 
very handsome profit 1o the factory for recling it. The floss silk and surmukh is all sent 
home, where it is carded and treated similarly to cotton. 


5. Tho following extract from a letter by My. Sullivan, Colleotor for 
Mr. Sullivan's account of Coimbatore, describing the Kinghovi filature, is also of 
Kinghori flaturo, interest 


“Tn propagating and vearing the worm, so faras L waa able to judge, there is very Tittle 
difforence between, the system followed in Mess, De’ Veeeh}’s ostablighment sad the mode 
adopted by tho silk-producing ryots in Mysore and Kolligal. ‘Tyo essential potuta are, however, 
carefully observed at the Kingheri Factory, which aro entitely neplected by the ryots, namely, 
cleanliness, and giving the worms sullicient space, Tn tho villages which I ingpeeted, the trays 
were 0 closely packed thal the worms could barely move, and when they did, they erayled 
ovor and fouled cach other in a manner which made the inspection anything but’a savoury 
task; and whore thoy had the disense, I noticed the livmg and tho del worms lying together 
inrthe samo tray, In tho samo way, when tho worms are about to spin, they ae placed so 
thickly together in the partitioned screens, that they have no spaco to develope the cocoon to 
tts proper size, Now at Kinghori, all theso matters are carefully attended lo. Throughont 
the whole of the vearing-house there was nothing offensive, and ample space was afforded to 
the caterpillar in all its stages of growth. It must he romembored, however, thut Messrs. 
De’Vocch}’s operations are conducted in a building ospecially constructed for the purpose, whilst 
the ryot has to conduct his within the confined arca of hiy dwelling-house, and these worm- 


trays and spinning screens take up a great deal of room, so that if can hardly 1 ne 
that the panber of them is Limited, i rae sige ‘s 


“4. From the vearing-house at Kinghori wo were conducted io the room whore the 
reeling apparatus is erected. Unfortunately, this beautiful machinery was not at work on the 
occasion of our visit, and I gathered from tho attendant that no wile had been reeled there far 
upwards of a year for want of material, but ns he only spoke Connreso, in which language 
Tam not a proficient, I may have misunderstood hin. Though not in motion, the machinery 
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isso beautifully simple, that we had no difficulty in understanding the mode of working; and 
both Mr. Grimes and myself were struck by the facility with which it might be adapted for use 
ina jail, convict labor being substituted for steam asa motive power. It was curious to 
observe the similarity of design in these finished appliances to the rude apparatus used by the 
native silk reeler, the difference being that in one case the design had been worked out 10 
perfection, in the other no attempt has been made to improve on the crude invention. 


* % * * x% 


The paragraph describing the native apparatus has already been extracted. 


« Without the aid of a sketch, which Iam not able 10 make, itis rather dificult to 
give a description of the machinery used in Messrs. de’Vecchj’s factory. As before stated, 11 
is, in main points, very similar to the rude apparatus above referred to. (It consists of a 
number of reels of the same sort as those above described, though of course highly finished, 
An equal number of light iron driving wheels set below the reels communicate motion to them 
by fnetion with a wooden cylinder set on the axis of the reel. These driving wheels have a 
common axle, 10 which motion is communicated from the shafting attached fo a small steam 
engine, so that when steam is turned on, the whole apparatus moves simultaneously, As, 
however, the operation of recling has to be stopped whenever a filament breaks, an arrangement 
is made for throwing each reel out of gear by means of a small tumbler lever within the reach 
of the operator handing the cocoons. In front of the reels is along stand containing metal 
basins for steeping the cocoons in during the process of reeling, the water in them being 
heated by flues connected with the boiler of the engine which drives the machinery. The 
filaments, two in number, crossing each other, are led from the cocoons in the basin through 
holes in a metal bar to which lateral motion is communicated by an arrangement of cog-wheels ; 
they are then again crossed and passed through two agate guides on to the reel, which being 
placed in gear, the operation of winding commences. The above is, I think, a tolerably 
accurate description of Messrs. de’Vecchj’s machinery; but as it was not working when T saw 
it, and as there was no one present capable of explaining it to me, I may have left some 
important points unnoticed. There are, doubtless, other processes to which the raw material 
is subjected with which I am — before the beautiful article which Messrs, deVecchj 


send into the market is produced.” 


6. Colonel Meade, in two reports addressed to the Madras Board of 
Futher attempts to revive Revenue, gives the following account of the attempts of 
the industry. 1870 and 1871 :— 


For the fourth time, in January 1870, a large quantity of newly umported Japanese 
cartoons was distributed in the Bangalore, Toomkoor and Kolar districts. ‘he first results were 
favorable, and the demand for eggs was very large, but the worms did not seem 10 thrive in the 
second generation, and the foreign species became extinct. Again, in February 1871, 500 
Japanese cartoons were distributed gratuitously ; but proved a complete failure, In the Benga- 
lore and Kolar districts a small number only ol the eggs were hatched, and even in these cases 
the worms died within a few days. The symtoms preceding death appear to have beon similar 
everywhere: the worms assumed a reddish colour, their heads became enlarged, and a greenish 
fluid exuded from the mouth. The ryots in the Toomkoor district seem to have given no atten- 
tion ‘to the matter, being apparently disheartened by former failures, The eggs distributed in 
the Mysore District are reported to have failed owing to climatic causes. 


7. The following cxtract from a letter from Colonel Meade, dated 21st 
August 1871, shews tho present state of affairs and his 
opinion thereon :— 


* Both Monsiour de’Vecch] and Dr. do’Veech] (who succeeded to the charge of the 
Kinghexi Factory), have now deft the country, discouraged, it is belioved, by the failure which, 
notwithstanding their own persevering efforts and the liberal aid of tho Mysore State, has 
throughout attended the measures which have been adopted. The Chief Commissioner is thus 
debarred from obtaining, as he would desixe to have done, the views of these gentlemen as to 
the causes of the failure that has occurred in the acclimatisation of the foreign, and especjally 
the Japanese species, of silkworms. Colonel Meade is disposed to attribute that result to the 
climate of Mysore, to which the cartoons were brought direct from Japan, without undergoing 
any preparation for so marked a change, and he is of opinion that no advantage would arise 
from continuing the expermments with that species of worm. On the other hand, the China 
species has successfully established itself, having been cultivated in the province for very many 
years, and though deteriorated by close breeding, it is possible that the cause of the sickness 
and mortality to which it is now subject, and which threatens to extinguish the industry, may 
be’ xemoved by importing fresh seed from the south of China, the climate of which approaches 


mote nearly than Japan to that of this plateau.” 


The Mysore Administration Report for 1870-71 states that 81 per cent. 
of the cultivated land was under mulberry, and the value of the silk produced 
in the province is estimated at 54 lakhs of rupees. The Nundidroog division 
was said 10 have exported 4,610 maunds (Madras nfaunds probably). 


Conalusion, 


SHCTION VII. 
SILK IN THE CENTRAT, PROVINCES. 


Tre first attompt at rearing the domestic worm, in the territories naw 
included in the Central Provinces, sees to have been 

Atlempt at Serioultme ab {had of Miss Calder in the years 1827-81. ‘ho expori- 
Hemalhoyn tay a: mont was ontively a dilettante ono, and tho silk was ill 


wound. The record in the transactions of the Agri-Iorticultural Society is 
very bricf, 
9, In 1836, Mr. (now Sir D.) McLeod, writing from Sconce says :—* After 
repeated trials at Nagporo, the rearing of the gonuine 
Au Reapers, silkworm bag hitherto been found impracticable.” 


3. About 1852, a private gontloman named Wood appears to havo at- 

tempted to introduce the mulberry worm into Sconec: 

‘Thials in tho Sconee dis yy{, no record of success attained oxists. “A. few mul. 

gad berry trees aro pointed out as having been planted by 
him, but no furthor trace of his operations is now visible,” 


Again, in 1868, preparations were made for an expriment ; 24 acres being 
planted with mulberry cuttings, and tho sorvices of a silkworm rearer secured, 
But tho authoriticy scom to have bogun to build without counting the cost : 
“tho local funds could not moot tho exponse, and the matter was then idol. 


nitely postponed.” 

In 1869, Captain Saurin Brooko was appointed to tho same district, and was 
permilied to make an experiment in naturalising the domestic worm. Lo plant- 
ed some six acres with mulberry and obiaincd some cocoons, apparently of the 
nistree or Bomby. Creesi, from Dr. Mackonzio, whose experiments at tho Dharwar 
jail have becn noticed in the Bombay section. The worms of the season 
1869-70 wore fed on tho leaves of old oxistent mulborry trees, and the covoons 
produced were pronounced good by My, Lottori, silk broker, by Capt Uutton, and 
by the Bombay Chamber of Commerce, Captain Brooke obtainod fow crops 
of cocoons in the first scason; “but horo a totally unlooked for obstacle present. 
ed itsolf” The mulberry refused to grow in tho black cotton soil, and the 
experiment had to be given up, as the worms could not be fed, Captain Brooke 
attributes the ill success of the mulberry to tho excess of moisture in tho 
soil, a view corroborated by the fact that tho low isolated mulbemios which 
have thriven, stand on spots exceptionally possessed of a perfoot natural 
drainage. The inforence Captain Brooke draws is, that in the Central ‘Pro« 
vinces an effort should be mado to familiavizo the markets of Murope 
with the tussor, of which moro anon, 

4, Though not producing silk from domesticatod worms, tho Central 

Provinces manufacture Inbries in which such sill is 
a see tei NE Avot UNG supply being obtained either from Bongal rid 
Mirzapore, or from China, by way of Bombay. During 
the year 1867-68, the imports of silk woro estimated at 228,862 tbs., of which 
nearly one half was Bongal silk,* about tho samo quantily from Bombay (4. @, 
China silk), the romaindor having heon brought up from the const into the 
eastern districts, Thoimportod silk is worked up on the looms of the Nagpore, 
Bhundara and Chanda districts, cithor into fabrics entirely of silk, especially 
women’s “sarees,” or into handsome silk fringes for “dhotees” and sarees” 
of cotton. These cloths with silk bordors aro largely manutactured at Nagpore, 
and find their way all over-the Mahratia country, 


5. Side by side with the manufacture of fabries from forcien silk, there 
exists an important industry, or group of industric 

sacieieaptaes , or group of industries, do- 

bal eet taloin the Con Hondent on the produce of the indigonous tusser wown. 

This insect is utilised in the following districts, Raipore, 

Bilaspore, Sumbulpore, the Upper Godavery, Chanda, Bhundaxa, Nagpore, 


* Tn the year ending 80th Juno 187) nono 04,000Ibs, of yaw sille weet to have i 
* endi [ by : pasted Allahabad fiom the 
rile Ga a ee on the Groat Indion Poninsula Railway, Probably most of this quantity wae dughinod 
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Balaghat, Seonee, Chindwara, Betool] and Nursinghpore, more especially in the, 
four first mentioned. Figures are given of the number of cocoons used. up 
| annually in thread; but they are very inconsistent and admittedly untrust- 

worthy, and it would bo of little use to reproduce them in detail here. A few of 
the estimates may however be given. Sumbulpore is said to yield 3,500 seers- 
of silk, Raipore 6,000, Bilaspore 900, and Chanda 22,500. This last is probably 
a very excessive estimate. Snffice it to say that the quantity used is very con- 
siderable, but varies greatly from year to year, the collection and rearing 
of the worms being pursued not steadily, but as an accessory to other employ- 
ments. The tusser sill is, for the most part, woven up and used in the province, 
It seems to be chiefly employed for fringes, or for weaving with cotton into 
mixed fabrics, the woof being cotton and the warp silk; cloth all of tusser silk is 
rarely manufatured ; in Seonee, according to Captain Brooke, only on the order 
of European residents. But, at any rate in some districts, muktas (garments 
worn by Brahmans after bathing), cholees (women’s bodices), and doputtas aud 
dorwas, seem to be made of pure tusser silk, 


B2 


SECTION VILL 
SILK IN TUR BERARS AND NIZAM OS COUNTRY. 


Sik cultivation in Baa Tae following account has been supplied by the Rosi. 
and His Highness the Nizan's dent at LI ydoralnd sua 
territory. 

The climate and soil of Borar are well adapted for the cultivation of the mutherry tree, 
it is belioved; Dut as it was not indigenous, and ae the brevdings of sillswarms for the jumpose 
of wade was an unknown industry, uppliecation wax made for encouragement and stipport hy the 
Government, which resulted in a sum of Rs, 5,000 per anniny deine set ouside for the obsfect, 

Before steps could be taken for wilising (his prmut, a genetal Gahtre arose both in Iadiwé 
and Persia, owing to an epidemic among the silkwornts. 

Experiments were consequently deferred te a more faveunuhle season, 

A foundation, however, has been Tid for Pata experiments hy thie eultivetion of the 
mulberry tree in some of the nursory mardens in Berar, and by the distabution uf young plants 
among the people. 

Mr. P. Chamaretic, of Yeotmahl, had a mim ber of Eroiw an hin comupounel af hlbehpore with 
caterpillars and cocoons on them, with which it way his intention to have experhnented, but 
his removal from that station prevented him from enrrying out hin desiein. 

The mulberry wee was extensively cultivated in the Nabob's yatdens at MHichpore. 

Thirty years ago, Captains Fenwick anc MacDonnell, yetired atfiews of Hin Hiliness the 

7 : * MM 5 s * 
Nizam’s sorvice, had silk manufactories at Kanner, wilh extensive malherry plantations for 
rearing the various species of Bomiyride yivlding ailk of sitperior yinslity. he rennin of 
the factory and plantation may be naw xeon, 

In the Woon dintvict there ave but, few Mahomed, md Chptian Giabby duihts whether 
the “ Koonbues” would forego the cultivation of cotton In order to propanite the silkweun, 

___ Tho Deputy Commissioner of Akola wriles that wile dow net appearte hase been eultivyatad 
in Berar, or labour spent in its experimental produce, 
_ The Commissioner, West Terar, says that there area few slhevrhers at Phvwetdgaon 
Raja, who import their supplies from Poona, Nuggim, Homey, be.” 
No mulberry cultivation exists or has existed in West Rerar, 


2, The manufacture of tusser seems to be carried on to seme extent both 
Tussor in the Nizam’s coum in the Berars and in the Nizans's temitories, Me places 
uy, named as seats of this industry are EHichpore and 
Kunnocr in the Borars, and Warrungal and Whideehellim in the Nizant's 
dominions. Hllichporc, however, where there are anid to he M4 ailkeworkers 
derives its tusser cocoons from the Baitool distriet of the Central Provinces, 
whence they aro brought by the Dheemurs, 


* Tt may bo inferred from this that it wax intondod te stndsen xed fh : 
| if ik w ideal rox fronts Masur Kyavan alemmane hy 
not appeared in Bongal. ‘Tho nrative of a Russinn silk norehont whe bd aasite f ere mint iklase 
reoontly quoted from the Russian Messenger in the fall Mall Casrtte atates alas Hest He wert ot the 
Khanates had escapod the diaense, which hex however ronelied Peyars 


SECTION IX. 
SILK IN OUDH. 


Tur following, on Sericulture in Oudh, is by Dr. Bonavia :— 

About the beginning of 1847, Captain Ifollings who had charge of the Chargebagh in 
Lucknow, introduced the large-leaved China mulberry plant into that garden ; formed a small 
plantation, and tried some experiments with silkworms.* THe quilted the station, and no one 
continued the experiment of rearing silkworms, 

In 1868 + at the request of the Chief Commissioner of Oudh, I made extensive experiments 
with various kinds of sillkworms, in order 10 ascertain whether they could be profitably reared in 


Oudh. 
The kinds of worms tried were— 

The China silkworms, 

The “ Desee” silkworma, 

The © Boro Pooloo” silkworms, 

The Madvasee silkworms, 

The Cashmere silkworms, and 

The Bokhara silkworms. 
Of these the China silkworm could be reared from June to September, and the Boro Pooloo in 
February and March, All the other kinds were much less successfully reared. The former 
produces several crops in the year, the latter only one, in the winter, The experimonts were 
continued through the years 1868 and 1864. In the hot weather of 1865 I was obliged to leave 
Lucknow for three months on account of il] health, and during my absence a large number of 
worms which. I had left under the care of trained natives died. The experiment has never been 
resumed, The mulberry plants used were— 

“ Morus cueullata,” with large and thin leaves, shaped more oy less like a skull-cap. 

“ Morus alba,” imported from Europe. 

* Morus multicaulis,” the small entire-leaved China mulberry. 

« Desce Shatoot,” which grows into a large tree with lobed leaves, Sc. 

“ Bedana Shatoot,” which grows into a small-sized spreading tree. 
The leaves of all these were readily eaten by the silkworms, and they were all valuable, as their 
leaves sprouted at different times, some much ocarlier in the season than others. 


Tn connection with the larger experiments in Lucknow, there were other smaller experi- 
ments, carried on in most of the districts of Oudh, and somewhat extensively in Seetapore. 
They were less successful than those in Lucknow. <A reeler was brought from the silk-producing 
districts of Bengal; he taught some natives in Lucknow the Bengal mode of rearing worms 
and taught some of them to zeel. Another reeler was brought also from Bengal by the Deputy 
Commissioner of Scetapore, and natives were also taught there. 


* Tho silk, however, was not readily reeled, and was declared. unmarketable. 

{+ Exporimonts had, however, been mado in tho two previous years, The following account of a brood of 
worms in ea is taken from tho Oudh Administration Report for 1861-62 :— 

In February 1861, Colonel Clarke procured a smal supply of Cashmere silkworm eggs from Mr. Cope of 
Umriiswy, and made them over to My. P. Oarnegy, who undorlook the chmgo; the worms wore kept in an 
empty room in his house, and tho trays and baskols wero of tho same kind as usod in Bongal, The following 
memorandum of his procetnes and the result was given by Mr, QCarnogy :— 

“On the 24th of February I received from the Commissioner a small box of silkworm eggs of the Cash. 
more variety. On that day a fow of these age wore hatched, and they continued hatching till the 8rd of April, 
after which date about a hundred eggs remainad, which have showed no mgt of vitality, The worms ware at 
oneo suppliod with mulberry loaves and fod well and _yropularly, oxcepb ab the intoxvals of changing thoir skins. 
The worms continued very healthy until the 29th of March, when the fist cocoons ware spun, On the 10th of 
Apvil there were fifteen hundred cocoons, and on the 27th of Apyil, whon the last cocoons were formed, the 
numbor amounted to threo thousand one hundred, The cocoons first formed were very good, indeed superior to 
any I have ever soen, but as the heat inoreased the quality deteriorated much, till the last formed cocoons were 
not boiter than the common Bengal cocoons, Some of the last-halehed worms spun prematurely and went into 


eam Arie nino 








tho ohrysalis stato afer surrounding themselves with o more film of silk, Thom this it seems that it would be 
advisable to fo.ce the hatching, so that all the cocoons would be spun by the lst of April. The hrogularity of 
hatching has beon the only drawback, and thia, I think, would be remedied by exposing the eggs to a moderate 
heat about the middle of February. A plontifal supply of mulberry leaves was always procurable, and it has 
been fairly proved that the worms will thiive on them. 

“Wive hundred of the Cashmere cocoons have been sent to Bengal to be spun into silk and reported on. 
Nothing has been heard by me about the result as yet, but, judging from some silk wound off by myself in a 
yough manner, there is every reason to expect that it will be favorable. ’ 

Some of the cocoons were sent to Mr. Cope at Umritsur, who describes them as very beautiful and of 
excellent ‘quality. The cocoons sent to Bengal were also favorably reported on, My. Turnbull, of the Ghattal 
establishment, writes— 

“hoy are certainly very fine, and for superior to any thing of the kind in Lower Bengal, If they are from 
the Cashmere worm they have deteriorated about 66 per cent, and aro much smaller, as 100 cocoons weigh 3} 
tolahs, while those sant by Mi. Cope from Cashmere, and which elicited such praise from Count Fieschi, weighed 
St tolahs, Iowevor strange it might appear, your cocoons have yieldod more silk—400 cocoons producing 2} 
tolahs, while those from Cashmore 94 ennas. I consider your silk as good as any I have reeled from Cashmere 


and elsewhere.” 
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Spocimens of the silk produced were sont to Calentta for examination at different times, 
‘Some samples were favorably reported on; others unfavorably. Those favorably reported on 
were’said 10 be not unlike Japan silk, and would be worth in the Caleutta market from Rs, 1b 
to 16 por seer. All the silk produced was sold in the Tueknow bazar for Rs, 16 per scer 
(Lucknow seer of 92 tolahs). 


The result of these experiment» was that sillkworms could be reared in Oudh, and pood silk 
might be produced, but that it would not remmmerate any one to undertake the cultivation of the 
silkworm under the present condition of this province, and the reasons are the folowing: -—~ 


of.— Silkworm rearing requires a great deal of careful labour, besides the oeewpation ofc 
Lst.—Silk reg erent deal of careful labour, besides the oeeupation of a 
large space of ground grown with mulberry trees. The same space of ground grown with serial 
crops would require very much less labour, and would be proportionally more remunerative, 


Qnd.—The variations of temperature throughout the year are very pveat, the maximum in 
the shade for 1869 having been 1189, the minimum 840, and the mean temperature $1]. 
Therefore the worm could not be reared in sufficiently large numbers throughout the year, with- 
ont very special arrangements. This circumstance would entail the discharging of a Jarye por- 
tion of the skilled labour at certain times of the year, which would be found very inconvenient. 


37d,—In this province, the mulberry trees, in order that they might furnish a ood supply 
of leaves, require to be often irrigated in the wintor, and in the hot dry weather they would re- 
quire constant irigation, Frequent irrigation from wells hy bullocks or other means is expensive, 
and therefore would make the enterprise unremunerative. 


These ave the main reasons for which, under existing circumstances, silleworm rearing in 
Oudh cannot be remunerative ; whether, when irrigation is made easy by means of canals, and the 
climate of Oudh is also modified through the agency of canals, silkworm rearing would become 
remunerative is a problem yet to be solved. 

With rogard to wild silkworms there is one species in Oudh known by the name of 
“ kooswaru” (Phalana Paphia), This said4o feed on the “bai” (Zizyphus Jujuba), and also one 
“ gal” (Shorea Robusta), Hardly any experimenis have been. made with it, In former times the 
eocoon used to be cut spirally into a thin strip, and used for tying the barrels of matchloeks 
to their stocks. 


In 1869 the cultivation of silk in Oudh was reported to be “ almost entirely 
abandoned,” 


SECTION X. 
SILK IN BRITISH BURMA. | 


In 1847, Major Bogle, Commissioner of Arracan, forwarded to the Agri- 
Horticultural Society specimens of silk in the raw 
and scoured state raised near Bassein. The report on 
this silk was to the effect that if more carefully reeled, 
it would meet with ready sale in England. As it was, it was uneven and 
abounded in ‘gouts,’ besides being harsh, from reeling at too high a tem- 
perature. In March 1850, Sir A. Phayre sent up further specimens both 
of the worms and tho silk with a note on the subject by Lieutenant (now 
General) Fytche. It is there stated, that the worm is fed on the shrub mulberry 
and domesticated, having been introduced into Sandoway by immigrants from 
Burmah. The period given for the changes of this insect are— 


Scattered notices of the silk 
of Burmah. 


Caterpillar .., os oe aes w. 16 days. 
Chrysalis ae a wie i vee Bin by 
Moth - oi ste ny Re: ere 
Egg Not stated. 


The local price of the silk is given at from Rs, 4 to Rs. 5-4 per ib. 


In 1855, Government forwarded to the Agri-Iorticultural Society a 
specimen of silk from Prome, but it was pronounced unfit for the Huropean 
(pate) It was said to sell in the town of Prome at Rs. 16 the viss 
= 3}Ibs). 

2. The following paper by Lieutenaztt-Oolonel Horace Browne, dated 

Noto on aille by Lioutenant. 2002 August 1870, was published in the Journal of the 
Colonel LL, Browne, * Agri-Horticultural Society, and contains most of the in- 
formation available as to silkin Burmah. The notes 


are added by me. 

1, Concerning the period at which, and the country from which, the silkworm and mul- 
taicedn ellen: Ge atiins berry were first introduced into Burmah, nothing corlain can be 
miroucwion of suxworms. ascertained from the traditions of the people themselves. From 

time immemorial the present silk-growers and their forefathers have been engaged in the 
manufacture. Neither the worm nor the mulberry is indigenous, 7. ¢, neither of them is 
found in a wild state. They appear, therefore, to have been imported, and I am inclined tu 
agree with the prevailing belief that they were introduced by the valley of the Irrawaddy 
from Assam or China, and not across the mountains from India, 

2. The occupation of manufacturing silk in British Burmah is a lucrative one, and many 

re parts of the country are admirably adapted for it. That under 
Denton eatery these circumstances the occupation is not more extensively followed 
than itis, is due mainly to the Budhistic prejudice against the taking of life. The manu- 
facture of raw silk of the best quality involves the death of the chrysalis in the cocoon, an 
act of impiety which is looked upon by orthodox Budhists with horror, The people who live 
by tho commission of this sin, therefore, are considered by their neighbours as of “low caste,” 
if such aterm can be appropriately used with regard 1o a people who acknowledge no dis. 
tinction of caste. The silk-growers live in, villages by themselves, and hold but little social 
intercourse with their neighbours for fear of being taunted with allusions to the wickedness 
of their calling. In the Hastern Yoma range, these poo le, though of pure Burman descent, 
have come to be regarded as a distinct tribe and are called Yabaings or Zabaings.* 
The Burman mulberry (Morus Indica ?),is a thin, lanky, shrub throwing out several 
; vertical shoots from near the ground, and growing to a height of 
Cultivation of mulberry. — gioht; or ten feet. It has no flower or fruit, and is propagated by 
cuttings, After about threef years a plantation of mulberry trees ceases to produce good and 
succulent leaves, and is then uprooted or abandoned. The plant is grown chiefly on the slopes 
of hills, but a small quantity is likewise produced on alluvial soil by the margin of mountain 
sireams, where it appears 10 thrive well, though the silk produced on such localities is inferior 
to that obtained on high land. The Burmans call it ‘ Po-tsa-beng” (literally “ silkworm’s 
food trees”). Iam not aware whether it differs from the Morus Indica, but have sent some 
planis to the Horticultural Society at Rangoon with the view of ascertaining its species. 


co pretty eenentetaenpeesttinesntie tpt A Rt ti tenet tetramer ttt 

* In’ Toungoo “afew Kaehs” engage in the Lira and even the Zabaings obtain the eggs they use 

fron the Karens. Capt. Forbes (Thamawaddy), says the best eggs are obtained from the Karens, but that the 

breed“ deteriorates to the same slandard as the local breed in a gouple of years, owing to the warm temperature 
¢ the lowor locality.” . 

tr) + In the Thevuvaddy sub-division, according to Capt. Forbes, “fresh trees are planted every year, last 
eax’s trecs being cut down in July, and cuttings planted outin fiesh ground.” In#Prome, according to the 


Dora Commissionor, they are out down every two years. 
a8 
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_ If the mulberry leaves fail, the worms are fed on the leaves of the Broussonetia papyrifera, 

(Burmese Mahlaing-beng) a trce belonging to the mulberry family, from the bark of which the 

Burmans also make their coarse paper known as “ paraback.” The leaves of the above two treos 

are ihe only ones ever used to feed silkworms upon in British Burmah, or at loast in this 

district. 

4. he silk produced in Burmah though admirably adapted for the mannfacture of the 

. : : “strong coarse silk go universally worn by the natives of the 

Tnfoslar quality of ill country, is of avery rough and inferior description, and would, it 

is believed, bo almost unsalcable in Hurope, The European value of a specimen of it was, in 

1855, estimated by the Calcutta Chambor of Commerce at 5 shillings or 6 shillings a pound, 
or not much more than half the price which it fetches in the local market.* 


5. In British Burmah the manufacture of silk is carried on in the districts of Prome, 

ihe : Thayet, Henzada, and Toungoo, and in the northern portion of 

Statistics of production, he Rangoon District}. The mulborry is grown chiefly on the slopes 

of the Yoma Range—the watershed between the vallies of the Inawaddy and Sittoung. A 

small quantity is grown on the eastern slopes of the Arracan Range, and a still smallery 

quantity in the valley of the Pairee stream which mses onthe Arracan Range. The silk 

produced here (on the Pairee), fetches a lower price than that grown on the high lands, but the 

people make a profit by the sale of the eggs which are taken across to the silk-growing loca- 

lities on the east of the Irrawaddy and sold there. The whole of the silk produced is used in 
local manufactures.§ ‘None of it, it is believed, finds its way to the Rangoon market. 


From the information I have collected, the following appear to be the most prominent 
statistics connected with sericulture in the districts of Prome and Thayet, the two northern- 
most districts of Pegu extending on both sides of the Ivrawaddy, from the Yoma Range on 
the east, to the Arracan Mountains on the west, covering an area of 5,500 square miles, 
aud containing a population of 860,712 souls. The number of persons engaged in silk culture 
is 718, of whom 422 are men, and 291 women. The number of acres under mulberry culti- 
vation is 452,|| and the average annual outturn of raw silk is 6,469 viss (1 viss==8°65 Ibs.), or 
about 9 tons. he price of the raw silk when brought to the markets on the river bank varies 
between Rs, 15 and Rs. 24 a viss, and the average price is about Re. 20, Tho valuo of the 
whole, at this rate, will be Rs. 1,09,380, or £10,988. Tho above statistics for Prome and Thayeti 
may be depended upon as tolerably accurate, though, as the information is obtained from the 
silk-gvowers themselves, the outtwn of silk is probably rather under than over the mavk. 
T have no statistics to guide mo in estimating the amount produced in the other districts, 
but I have travelled through them and believe that the following estimate is not far wrong. 


Toungoo probably produces ag much as Prome and Thayeimyo together,{ and Rangoon 
and Tharrawaddy togother about the same amount, ‘This will make the total outturn of raw 
silk in Pegu amount to 16,400 viss, or about 27 tons, of tho value of £82,800. 

: Silk is produced also along the Yoma Range beyond the British frontier in Burmah 
roper. 
: 6. The method pursued by the manufacturers of raw silk in British Burmah is rude and 
Method of manufnoture careless in the cxtreme, All the processes ave carried on in the 
‘ ordinary bamboo dwelling-houses of the country, which aro open to 
all the clements, and generally smoke-begrimed and dirty, The worms and cocoons share the 
accommodation with the family of the .house-owner, and live and thrive in close proximity to 
the place where the culinary and other domestic operations of the houschold aro carried on. 


* In a supplementary papor Colonel Browno remarks : “ since writing the above I havo forwarded a spocimon 
of the raw sill to Mr. Blechyndou, Caloutta, who observes that tho thread is much thicker than Bungal silk, 
being reeled with twice the number of cocoons; and that though there was no market for such silk in India, ib 
‘would fetch in London from 10 to 11 shillings a pound.” 

} Itis also cultivaled in the Shwd-Gycon district, “in portions of tho Ananboh and Ramroo oirelos, at 
the foot of, and on the lower nice of the Eastern Yoma range."—leport by Daputy Cummisstoner Shed 
Gyeon deted 16th August 1871. Tho Doputy Commissioner of Sundoway also voports a small oultivation of 
a mullivolline in the gorges of the hills of that district Tho cullivation of the mulberry and the breeding 
of tho worm is carriod on altogathor by the womon, Tho silk ist very badly rocled and ix constaned in loow 
manufacture, Tho Deputy Commissioner thinks tho worm dilforont from that in cultivation in Tonngoo, which 
gives larger cocoons, In the Bassoin district, 100, sill is cultivated in a few villages on o small eoalo, and ag a 
suecedaneum to other means of livelihood. 

f According to ea Plant ovon this is diminishing in tho Honzadoh distriot, 

Tn Shwe- bee 0 Deputy Commissionor estimated that one-third of the outturn is locally manufactured, and 
the, rest exported to Prome and Shwd-Doung, The Toungoo silk is said to be all exported into Sodepondont 
Burmah, one circle of that district ylolding a suporior silk which “ supplies the royal household at Mandalay 
with material for Putaoes, &.” : 

|| Captain Street, however, puts the aaa oultivation of Prome alono at 1,868 acres, and the yield of sill 
at 6,600 viss, The number of persons engaged in silk-woaving in the same district he estimates at 800, and 
the value of the fabrics manufactured by them at 2} lakhs of rupees. The woavers of Prome uso some 
mT Piece Galan gra i 

® Deputy Commissioner of Toungoo, however, in a report dated 18th September 197 i 

the outturn of his district at 2,500lbs. only, or about one-eighth of Colonel Browne's pean: In Shubts 
the Deputy Commissioner calculates the yield at 2,500 viss, or about 9,000lbs, ; but he admits it is only a pues,” 
The Deputy Commissioner of Henzadah puts down the number of sill-workers in bis district at $00, andthe 
mulberry cultivation at 600 acres. Assuming the quantity of silk produced by each workor at 9 vias 
valued at an average of Ks, 20 per viss, he estimates the annual production at Rs. 1,44,000, But he probably 
pus the production of a silk-worker much {oo high. His subordinate, Captain Forbes, onloulates that a silles 
working family only protluces 6 vias of silk. 
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The Japanese silkworm is said to be of such delicate organisation as to be seriously. 
affected by bad smells or tainted air, He certainly must be a much more sensitive insect than. 
his Burman congener,* and his life in a Burman hut} would be a very bricf one. : 


The plant of a Burmese silk filature is simple and inexpensive, consisting only of the 
following articles:—A number of circular flat trays with slightly raised edges. They are made, 
of strips of bamboo, plaited—and are from 2 to 4 feet in diameter—some neatly made 
circlets of palm leaves three or four inches in diameter—some strips‘ of coarse cotton cloth—a 
common cooking pot—a small bamboo reel—a round block of wood with handle and axis 
turning on wooden or bamboo supports—and a two-pronged fork, 


The different processes commencing from the time when the eggs are laid are as follow:-~ 
mnneneerennaen—nennneennenes women ‘The males and females having completed the procreating process, 
O00 O O OF} the males are thrown away and the females placed within palm leaf 
000 0 O O} airclets on ashect of coarse cotton cloth, two or three feet square. 
OO0O00 OC OC| The eggs are then deposited on the cloth, and as they adhere to it 
the cloth becomes covered with circular cartoons of eggs in this 





fashion. 
These cartoons, when sold, are sold at the rate of about eight for a rupee.t 


The moths having completed the laying of their eggs which takes them about a day, 
they (the moths) are thrown away. The pieccs of cloth with the eggs are wrapped up and 
left to themselves. About the eighth day the eggs are hatched: the cloths are then opened 
and worms begin to appear, As the worms, tiny little black specks, emerge, they are swept 
by a feathor off the cloth on to a tray. The worms cling tenaciously to the cartoons and 
cannot be shaken off. The feather brushing operation, though rough, does not appear to hurt 
them. The produce of one circular cartoon will more than fill one large tray 2 or 8 feet in 
diameter with worms when full grown. The worms are hatched in the morning, In the 
afternoon they are fed with finely chopped up pieces of the tonderest mulberry leaves. This 
goes on for four or five days when the worms become torpid, slecp for 24 hours, and shed their 
skins. They then become voracious and require plenty of strong leaves. Beyond being 
plentifully supplied with food they recoive but little care. Very little attention is paid to 
cleanliness, They live and thrive on heaps of ewereta and refuse leaves, and they bear hand- 
ling of tho most rough and reckless description, being scraped up in handfuls and tossed about 
in a way which looks most dangerous to their delicate frames. 


Their only enemy appears to be a kind of blue-bottle fly, which, when a tray is exposed, 
alights for a second, punctures and lays its eggs on the body of the worms. These worms be- 
come unhealthy and are generally picked out and thrown down through the bamboo flooring 
to the fowls which lie in wait for them below the house, If such worms are allowed to male 
cocoons, the fly eggs develope in the chrysalis and spoil the cocoons. To protect the worm 
from this fly, the trays are generally kept covered with a cloth. 


The silkworm’s existence lasts about 80 days, during which period he becomes torpid and 
moults four times. When “ripe,” or ready to commence cocooning, thoir colour changes from 
a blueish to pinky white. The ripe ones are then picked out by the hand and thrown in heaps 
on to a small tway, in which they are conveyed to the cocoooning tray. This is a large-sized 
tray, 8 or 4 fect in diameter, within which a long ribbon of plaited bamboo, a couple of inches 
wide, is wound round with its edges on the flat of the tray in a helix or spiral. The worms 
are then taken up in handfuls and scattered with as little care as if they were so many gyaing 
of corn over the tray. They gradually find their places and then spin their cocoons, attaching 
them 4o the walls of the platted bamboo. 

Whilst this operation is going on, the trays are covered with a cloth. The cocoons are 
generally yellow; some few are pure white. In 24 hours the cocoons aro completed. They 
aye then torn away from the tray and placed in baskets. In two or three days those cocoons 
from which the best silk is to bo veelod, are taken out and placed in a pot (the family cooking 
pot) of water, which is allowed to simmer over a slow fire. Above the pot is placed a pair of 
cross sticks from which a bamboo reel is suspended, and beside the pot, is a wooden cylinder 
turning on a trestle, Some filaments of silk are caught and drawn out of the pot, run over 
the bamboo reel, and fastened to the cylinder. 

Then the reeler (generally a woman) with an iron fork in one hand and the handle of the 
eylinder in the other, keeps catching up the filaments in the pot with the fork and reeling them 
on to the cylinder. Tho thread produced is coarse and dirty, and brings with it from the pot bits 
of pupce and other refuse, all of which goes with the silk on to the cylinder. ‘ 


The silk in the pot having been exhausted, the denuded grubs are taken out and fried in 
oil; they ‘form a savoury addition to the family dinner. 





* The Deputy Commissioner of Shevd-Gyeen says:—" Five (Ptwo) kinds appear to be kept mixed, a while 
and a yellow variety ; the latter is the most common.” ; ; 

+ Ths Deputy Commissioner of Toungoo, however, says: “ the use of nga-pee or salt-fish in tho villages during 
the three months (of silkworm caring) is oe And “when the ited (Pworms) sleep, the whole 
village remains quiet; no noise is allowed.” The Deputy Commissioner of Bassein writes to the same effect, 
and Colonel Browne himself, in his attempt at rearing in the jail, had a proof of the sensitiveness of the worm 
to smells, though he adds-— to which he is not accustomed.” Tho smell of tar carried off “all his little ones, 


+ one fell swoop.” ; 
25 $ 81010 lor fine silk, 10 to 15 for the coarser kind, according to Captain Forbes. 
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These cocoons which are left {0 produce moths are ready in about cight days, The moths 
are then formed. As they emerge, they ae put into large trays and kept there Sor wday, 
daring which lime the coupling process goes on, The males having been thrown away, the 
females are arranged on a cloth as before deserthed to Iny their ogys. 

A coarse and inferior kind of silk iy reeled off the eocoons which have heon allowed to 
come to maturity, This sills fetches only a third of the price obtained from thone _gogoons 
which ave reeled whilst the chrysalis is still in them, but as, by this process, the sin of taking 
life is avoided, it is preferred by soma who are more attentive to the duties of religion than 
their neighbours. . 

The length of tho different stages making up the cycle of the Burman silkworm’s exis- 
tence is as follows :-—~ 


Ege .» § days or LL days in cold weather, 
‘Worm . B80 
Cocoon suo. cay 
Moth can 


Toran 47 days. 





From the completion of the cocoon to the appearance of the worm, therefore, there are only 
17 days in the hot weather, and 20 days in the cold weather, This is altogether (oo short a 
time to allow of the Burman species being conveyed to Australia (by one stage at least) with 
any hope of suecess.* 

7. The chief merit of the Burman silkworm sppears to be its extreme hardinesy as 

; compared with other species, Whether the coarseness af its sill 
Pal bbe ye Bee te is inherent in the nature of the worm, or is due to the rough and 
CDI PRT Re careless manner in which it is treated, my limited knowledge of 
silk manufacture does not enable me to say. There certainly appears to be room Lor tnprove- 
ment, ag fax as concerns the manufacture of silk filed for the Huropean market. ‘Whether the 
manufacture of such sill would pay the growers bettor than the manufacture of the course 
stuff they now produce, I can hardly say. But any recommendations for the vena af 
the present system of silk cultwe, made by a person having a competent knowledge of the 
subject, would not be wasted on the Burman silk-gyvowers, provided such rocommendations were 
at all Leasible. 

Tho silk-growers are quite ready to adopt any measures, whethor by the introduction 
of new breeds of sillkworms or the improvement of their machinery, which may be expected to 
be profitable. 

3. Captain Hutton, in somo brief romarks wpon Colonel Browno’s papor, 
Captain Iulton’s 1ommks OXPFeSSCS a doubt whethor the mulberry tree of Burmah 
on this paper. is really Morus Indica, Ie strongly condemns the 
method of treatment doseribed, as in itself sufficient to account for the inferior 
quality of the silk produced. Captain Mutton believes tho worm to hea 
species distinct from any of those domesticated in Bongal, and has called it 
Bombyx Arracanensis. Ho bases his belief in its distinct nature on the 
facis—(1) that the moth doposits its ova in rings, and (2) that it undorgocs a 
change of colour from blueish to pinky white. 


4. The following is an extract from a letlor addressed to the Chief Com- 
Contribution by the Rengoon missioner by the Honorary Secretary, Rangoon Agri- 
AgiHotieullual Society. —-- Horticultural Society, under date 18th August 1871. :— 

¥ * * * 


8. Just asim the districts of Promo, Thayetmyo, Tenzadah, and Toungoo, the sill. 
weavers live in small villages apart by themselves, s0 in the northern portion of the Rangoon 
districts, it happens that there avo threo or fou small detached villages, whore silk oullivation 
to a small extent is carried on for local consumption, the worm buing tho same ag that bred in the 
Prome and Thayetmyo districts from whence no dowbt it was brought, Colonel Browne hag 
given “‘tolerably accurate” statistics of silk cultivation in tho Promo and Thayotmyo dis- 
trigls in the paper above alluded to, but just as Coloncl Browne has done, the Deputy Com- 
missioners of Toungoo, Honzadah, and Rangoon can do for their districts. 


_, 4 The quality of the silk now produced in all these districts is of an inferior description, 
arising principally from the crude machinery used by the cultivators in silk lature. With a 
view to remedy this, I have sent drawings of improved machinery to Colonel Browne (as used in 
France), to see if, with a few modifications, it cannot be adopted by the weavers in his districts 5 
and the ordinary Bengal machine has been sent for also for introduction into British-Burmah. 


5, There appears to be but one description of silkworm in Burmah, and an attempt mide 
to transmit a batch of eges to Bengal was described in my letter 10 your address, No. 96, 
* Tt thus appoais that the species is a multivolline, In Shwd-gycen and Toungoo, however, I ‘guibor fiom 


ae Pae of the Deputy Commissioner, that the hoods of the colder months, Novombor to February, mo alone- 
ase Yr ‘ 
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dated 28th March; another attempt is to be made during the ensuing cold weather, it is to he’ 
hoped, with better success, ts scientific name is still unsettled. Captain Hutton in his 
Remarks” on Colonel Browne’s paper observes— only procure it, and we will soon divulge 
his name and family.” 

6. The method of rearing the worms and recling the silk are certainly open to very 
much improvement; they are the crudest imaginable. And the same gentleman pertinently 
observes, with regard 10 Colonel Browne’s photographic description of the Burmese method of 
rearing the worms, that “no really good silk can be expected from Burmah, while the worms 
are subjected to such vile treatment.” 

7. The extent of European enterprise is simply 27; the same answer must also be given 
to the query— quantity and value of silk exported” On the other hand, last year there was 
imported into Rangoon alone, 884 ewt. of raw silk from the Straits Settlements. The only 
fabries woven on the spot consist of the well-known Thamiens, Loongyies, and Putsoes worn 
by the Burmese. 

8. Ihave now growing with me (sent by Colonel Browne), a plant of the mulberry eulti- 
vated by the Burmese in the Prome and Thayetmyo districts, for the food of silkworms. From 
that gentleman’s description of the plant, I informed him that it could not be (as he thought), 
the well known Morus Indica cultivated in Bengal for the same purpose. Te then sent me a 
plant, and from its growth and the formation of the leaves, I remained of the same opinion ; 
since which, however, Mr. Scott, the Curator of the Royal Botanical Gardens, has pronounced 
it to be a different plant. Morus Indica bears both flower and fruit, which the Burmese 
plant (according to Colonel Browne) does not. But be that as it may, a discovery of some 
importance has been made by Colonel Browne, viz., that the Burmese silkworms are also fed on 
the leaves of the “ Broussonetia papyrifera,” a tree belonging to the same order as the mulberry 
« Artocarpacea.” J have failed up to the present time in obtaining living specimens of this tree 
(several cuttings that were sent me having perished on the passage down), but I hope to do so 
very soon. At Colonel Browne’s requost a few are to be sent to Caleutta also, to Mr. Blychen- 
den, the Secretary of the Agri-Horticultural Society of India. 

5, Colonel ILannay in 1886 writes that “handsome pieces of silk, ex- 

Silk among the Shane cecdingly rich, and of various chock patterns, can be 

. had from the Shan States, the art of dyeing being well 
understood.” Bhamo imports both raw and manufactured silk from China. 


secures wean 


SECTION XI. 
WILD STLK-PRODUCERS. 


‘ue most important and most widely distributed of the wild  silk-pro- 
ducers of India is the itusser (I suppose from aee a shuttle). 
Ti is gonorally identified with Antherea Paphia, but Captain 
Tutton has shown that there are probably soveral specics going under the 
ame of tusser, Atany vate the insect known by this name is found in the 
‘ub-Himalayan tracts almost throughout ihe extent of the range, through the 
ills from Assam to Chittagong, in the Soonderbuns, everywhoro in the great 
elt of hill and forest inhabited by the Sontal, tho Kol, the Khond, and the 
fond, in the western ghdis, and in portions of the Madvas Presidency, Tho 
rorm is multivoltine, but it is not very clear how many times in tho year it goes 
hough its transformations, or whether its periods of cxistenco may not vary 
ccording to conditions of climate. But on the whole, it seems probable that the 
pparent discrepancy in this respect between various accounts arises from the 
act that in different tracts different crops are gathered, tho intermediate ones 
icing neglected and. the worm left to shift for itscl{, It feeds variously on. the 
ior (Zrayphus jujube) tho country almond (Lerminalia Catappa), the seomul 
Bombas heptaphyllum), the asun (Lerminatia alata), the saj (2. Tomentosa), the 
al (Shorea robusta) and other trees. Mr, Frotwell, in his paper on silkin My- 
ore, mentions a wild worm spinning large cocoons found in the jungles of 
Joore and feeding on the jicus elastic, fieus veligiosa und isonandra acaumine 
a. Lf this bea tusser, wo havo here an important addition to the list of trocs 
n which i feeds. Dr. ILenderson of Shahpoor also mentions a wild worm as 
ecurring in the Panjab salt range and fecding on the camol-thorn. 

2. Though it seems probable that the utilization of the tusser dates 


Tho Tussi. 


Noticos of tho (asso , from centuries ago, I have not found any very carly no- 
in Bengul, tices of it. “ Michael Atkinson of Jungypore,” as cited 


eee by Dr. Roxburgh in the Zransaclions of the Linnean So- 


dety, 180 L, writes of the worm as a species that cannot he domesticated. LHe 
esoribes the hill people as tracing the young worms upon “byer and ascen trees,” 
y their exorement beneath and cutting and carrying off the branches and 
istributing thei in treos near thoir houses. According to the same authority 
he “natives cannot oven retain any of thespecics for sead.” 


This moth is noticed by the Bengal Board of Tradein a minute of 1819. 
Tt is said 10 be reared in all the western forests from Raim- 
ghur to Midnapore, the goottee or cocoon being of threo* 
(ualities, “mooga, teerah, and bonbunda.” The mooga is the “most common 
nd plentiful; the thread coarse, but winds easily :” the teorah is a “smaller goot- 
ce, said 10 be the male of tho mooga;” the throadis finer, but not so casily 
round; the bonbunda is the “largost of the wild silk- worms ; boing found in forests 
nits natural state” (as the name indicates), “and not stiuted in its food, it attains 
. greater size than the mooga, which appears to be the only differenee betweon 
hem; but itis scarce. ‘Thread coarser, but runs easily.’ These threo kinds 
xe bred in September. The mode of rearing is thus deseribed: “The seod ig 
yurchased from the jungle people, and plots in tho forest appropriated, where 
he ashun, sal, and sojah troes prodominate, especially the first, which is the 
yest food for tho worm, * * #* Tnall Baudoon (Augusi—September) the 
srub eats out, and is immediately placed on the trees. * * * * When oggs 
we produced on the leaves, thoy are carcfully folded into a kind of cup, and 
zently rubbed with turmeric. In a few days the young worms appear, and are 
removed to the trees in which they are to remain. The rearers keep guard with 
rellet-bows. * * * About the beginning of Assin (middle of Scptember) tho 
worms begin to spin, and by the end of that month the goottes is finished,” 
The grubs are killed with boiling water. “The rearers have advances from the 


meine sancti nN A ay Ae Rok mee 


by Bengal Bond of Tinde , 


a a a a iain ae a 

* Colonel Rowlatt, Deputy Commissioner of Maunbhoom, in a brief notice of the tussa in the jungles of that 
Ristrict at the present day, speaks of three varieties of cocoons, one “imised i’? Asnih oulled mooga, the second in 
Bhadio and Assin called daha, the third in Cheit called ampatee + besides these a considerable quantity of cocoons is 
gathered mm the jungles; this Jast being evidently the Bomd’s © bonunda,” 
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pykars in moncy, rice, salt, cloth, and other commodities. After the collection 
the price is settled, and the advances adjusted accordingly. Tho rearers are 
of no particular caste, but a superstition exists amongst them that one of the 
party should keep neeawm (a ceremony which enjoins daily ablutions and 
restrictions as to particular food, &c.), for the success of their operations.” 
These cocoons, probably the cocoons of one species, are called * the rainy-weather 
sorts; but there are others of the dry months; the Cartic (in October) denomi- 
nated the dabba and buggoy.” The chrysalis of the dabba “begins to cut its 
way through the pod after the Roinse Caut (a period from 8th to 22nd Assar, 
end of June) and spin fromthe middle to the end of August.”* “The buggoy is 
of a light drab colour, and gives a very fine thread,” so much so as to be used 
in adulterating filature thread. “ Sced procured in Baudoon (August—September) 
begins spinning in the middle of November, and completes by the end of the 
month. This superior tussah is chiefly reared in Singbhoom.” Another “ inferior 
sort of tussah’’ is mentioned, named “tarroy,” gathered in December. “Tt is a 
small goottce, difficult to wind; thread harsh.” It is not clear whether these 
threo last sorts are other “bunds” of Antherw@a Paphia or not. “The natives, in. 
preparing this silk for use, first boil the cocoon in alkali till it shells off. The 
process is thus continucd until the thread appears to separate, when they run 
it into wiwak in a wet but not hot state, mixing oil and filth to add to the 
weight, by which they are paid for the work done. The allwah is given to 
other spinners, who twist it into thread called packwaun, adding, on their part, 
for the same reason, potato starch and moro oil. The skeins are always tied up 
with some thick good-for-nothing wlluawh, all of which is sold together by 
weight.” 

Dr. Buchanan gives the following account of the rearing of tho 
tusser and the winding of the silk ‘in Bhagul- 
poor :— 

«The chief use to which the tree (/erminatia alata)is, however, applied is to rear the tasar 
silk of which I shall here give some account, The tree abounds chiefly in the partof the 
distvict that is situated east from the Chandan, and between that and the Rajmahal hills, and 
there occupies as large a space as the hamboo does towards the west. The animal is roared by 
all castes who inhabit these parts, but in general by the armod mon employed under ghatwals 
to preserve the peace of the country. Witha view perhaps of securing the employment to them- 
selves, they have established certain rules of purity, as they call it, which they allege are 
absolutely necessary, and they allege that any infringement would totally destroy the msect. 
Women, who are best fittod for such a work, are entirely excluded from it as totally impure, nor 
me they permitted to approach the place; and while employed in this work, the men totally 
abstain from the company of their wives. Again, most of the low vile castes are excluded by 
their appetites, abandoned to the gross impurity of animal food. The breeders eat sparingly 
onee a day of rico cleaned without boiling, and seasoned only with vegetables. They are con- 
sidered also to presorve their purity by never employing the washerman or barber. 

** Concerning the method of procuring the sced cocoons, I found in the accounts of the 
natives the utmost difference, In Bangka it was stated that the only good seed was procured 
from. the forests, from whence the spontaneous cocoons wore brought by people of wild tribes, 
were purchased by morchants, and disirrbuted among those who rear the worms, [rom these 
cocoons three successive broods are reared, but those reared from the wild cocoons (dhaba) are 
the best: the other, sarihan, jarhan, and langga, gradually degenorate, At Tarapur ,and 
Lakardowani it was stated that the kinds are quite distinct, that the good tasar (dhaba) is 
always reared from. cullivated cocoons, somo of which are preserved through the year for pro- 
pagating the breed, and that the wild cocoons are only used for this purpose, when from acci- 
dent and carclessness the proper seed is lost; and the tasar which these give is always of an 
inferior quality, but is of two kinds, sarihan and langga, the last of which is very inferior, and 
is seldom employed, Each kind, according to these peoplo, brecds twice in the year. In Fyez- 
ullahganj, again, it was said, as in Bangka, that no seed was preserved thiough the year; that 
in the beginnmg of the season wild cocoons were procured, but that the silk which these gave 
was of inforior value, and that the cocoons of this brood wore chiefly preserved for producing a 
second, of which the silk was of the best kind, These accounts are in direct opposition to each 
other, nor can Iiake upon myself to assert which is true, or whether any of them is false, 
although I am inclined to rely most on the account given in Lakardewani and Tarapur ; but 
it may happen that such different practices really prevailed, and that the influence of them on the 
quality of the silk is quite imaginary, for I would observe that at Bhagalpur all the cocoons 
are usually sold indiscriminately as of the samo value, and very often intermixed, The weavers, 
indeed, say that thero is a difference in the quality of cocoons, and that one kind (dhaba) is 
more easily wound, and gives a larger quantity of silk, while the sarihan produces } less, but 


* Itis not olear how this can he considered as belonging to the dry months, 1 have not been able to diacovex wha 
 Roinse Cau” glands for. It is no doubt some native form eccentaically apelt. 


by Dr. Buchanan ; 
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is of a betier quality. Tho merchants who deal with the simple breoders endeavor probably 
to keep up distinctions, of which they avail themselves. They pay in advance for the whole, and 
give a very low price; but they no doubt aro often defrauded by people who never fulfil their 


engagements. 

Among other ridiculous imaginations concerning the insects, propagat ed, asI suppose, to 
impress the people with an idea of their purity, 1t 1s supposed that a tasar female moth will not 
admit the embraces of a male of the same paternal family with, herself . Tho breeders » however, 
very judiciously leave the whole adjustmont of this delicate point to the discretion of the 
females. The secd cocoons aro placed on a Jarge flat basket ; and when the moths burst the 
cocoons, they are allowed to form such connections as they please. Tn from 15 to 20 honrs 
afterwards the males ave thrown away, and from 20 to 25 imprognated females are placed in a 
cylindvical baskel With a narrow mouth, which is covered. with. leaves, and some leaves are laid 
on the bottom of the basket. In some places an earthen pot is preferred. On these leaves in 
the course of the day the fomalos deposit their eggs, and are then thrown away, and the oggs are 
placed in small baskets made of the bhela leaves. On the ninth day afterwards, the eggs are 
hatched, and the baskets on which they are lying are put upon a tree, over the leaves of which 
the young insects immediately spread. When they have consumed these, the worms are 
removed to other trecs, and in 86 days fiom being hatched they begin to spin. In 15 days 
this operation is comploted, when all the young’ branches ave out, and the cocoons are thus col. 
lected with very little trouble. The only operation at all troublesome is the removing the worms 
from one tree to another, and this might probably be avoided by putting no more worms at 
first on each tree than it should be able to maintain. The worms, however, musl be watched, 
as crows and other birds and hornets are apt to destroy them, The whole space of time oveupied 
by the two crops may be about five months, beginning about the Ist of July, and ending 
about the last of November. A great number of the cocoons preserved for seed burst, and these 
can only be sold for about half price. Those originally intended for sale are killed by being 
put in boiling water, and then dried in the sun. 

“Tn procuring food for these worms, the only trouble is 40 select a piece of ground on which 
the asan tree grows, intermixed with few others. Theso latter and all bushes ought to be 
vemoved, and all the large branches of the asan treo should be lopped near the stem, and young: 
shoots permitted to grow, for those produce largo succulent leaves fit for the worm. The 
worms are only applied to the same tree once in two years, a whole yoar being necossary to 
allow the new shoots to grow. 

« A woman ‘akes five pans of cocoons (405), and puts them in alarge carthen pot with 
600 sicca weight of water, a small mat being placed in the bottom to prevent the cocoons from 
being burned. A small quantity of potash, tied in a bit of cloth, is put into the pot, along with 
the cocoons, which are boiled about an European hour. They are then cooled, the water is 
changed, and they are again boiled, The water is poured off, and the cocoons are put into 
another pot, whore they stand three days in the sun covered with a cloth to exclude insects, 
On tho fourth day they are again boiled, with 200 sicca weight of water, for rathor less than 
an hour, and then poured into a basket where they are allowed to cool, after which they are 
washed in cold water, and placed 10 dry on a layer of cow-dung ashes, where they remain spread 
and covered with a cloth for six hows. The woman then picks out such cocouns as are not 
quite ready for winding, and exposes them for a day to the sun, which completes the opertion. 
The outer filaments of the cocoon are then picked off, and form a substance called jhuri, of 
which the potters make brushes used for applying a pigment to their vessela, ‘The fibres from 
four to five cocoons are then wound off on a miserable conical revel, which is twirled round by one 
hand, while the thread is twisted on the thigh, the cocoons adjusted, and the broken fibres 
joined by the other. The cocoons while winding are not placed in water, This throad ia called 
lak, and after the lak has been romoved, there yvemains another inferior kind of filament, entled 
also jhuri, which is wound off, and is purchased by those who knit strings, Even the eoewns 
that have been burst by the moth aro wound off; but owing to tho frequent joinings give a 
woaler silk. When the tasar is neither very high nor vory low, thal ix, when 405 cocoons 
cost a rupee at, Bhagulpoor, a woman boils and winds the number in ten days. At this vate she 
would wind J,215 cocoons in the month ; these would yield 2,257 lbs. of fino thread worth 5 
rupees 6 annas, and 14 annes worth of refuse (jhuri); hut the cost of pots, frewood, &e., reduce 
the profit to Ro, 1-8 to Re. 1-12 per mensem. 


. The gathering of the tusser in the Soondurbuns is thus described by 
Mr, Tomfray, of Barocepoor, in a paper dated 
March 1886, published in the Transactions of the 
Calcutta Agri-Horticultural Socicty. The cocoons aro found on the khoura or 
wild plum-tree.* Hach female lays about 150 eges of a reddish colour; these 
eggs take from 9 to 14 days to hatch. Tho young worms are speedily removed 
to the tree, where they live at liberty, satisfying thoir voracious appotite till 
they become 3 or 4 inches long, and of a brilliant green colour, marked with 
golden spots. They spin on the trees, the period from hatching 10 completion 
of cocoons being about 50 days. The cocoons fetch Rs, 8 to Rts. 5 por kahan 


in tho Soondurbuns by Mx, Tomfray; 
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* Lhave also ston a noticeof “np tusser” fecdi ho «treo? f j i Fi * 
the Mymonsingh district, A buseor” fecding ou the * plum-trea” in the jungles of tha AlUnh gub-diviston of 
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(=16 x80==1,280). If of good quality, 1 kahan yiclds enough silk to manufac-’ 
ture a pair of dhotees, which sell for Rs. 4 to Rs. 5. The rearers squat on the 
edge of a jungle and camp there in gipsy fashion, tho zemindar levying a coss 
of L rupee per party. ‘The result of their labours for upwards of two months 
is very precarious, sometimes yiclding Rs. 30, sometimes barely 10. During 
this time they are obliged to submit to many restraints which an ignorant 
superstition has imposed on them, such as abstaining from eating fish, anoint- 
ing their bodies with oil, which1o natives aie severe deprivations, and men- 
tioning the names of certain things which are considered unclean.” 


A. paper in the Agri-ITorticultural Society’s Journal for 1861 describes 
the wwode of rearing the tusser silk-worm in Palamow 
(Chota Nagpore) :— 


«The worms are fed on the dsan or derminalia tomentosa, The moths emerge about the 
middle of June. The males are small with a large red dot on each wing; those of the other 
sex much larger, fuller made in the body, particularly the hinder parts. Some tivo or three 
hours after the moths have burst out of the cocoons they me mated for a half-hour; the males 
ave then shut in a basket, and the females have their wings tied close to the shoulder, and put 
on 2 board or bamboo flooring, when they immediately commence laying. Tho wings me tied 
to prevent them flying away. The next day the eggs are collected from under, them, and a few 
of their wings plucked, and gently rubbed in the hand to a powder, The eggs are put in this 
powder, and shaken till they separate. It is then put into a thin piece of cloth, tied and put 
carefully away, so that the ants do not gel at them. ‘This is continued daly, each moth laying 
for three or four days, when from exhaustion she dics. * * * On the eighth day the eggs 
are hatched, and the worms immediately taken to the jungle, and a nest formed on the tree by 
tying together a lot of growing leaves into the shape of a cup, in which the worms are placed. 
Tn four days they are an inch long, and are removed 10 other trees, and as they grow larger, 
ave from time 4o time diffused over a large number of trees. * * * Boys are employed in 
seming the birds. * * ¥* ‘The worms grow to the size of five to six inches tne and one 
thick, when they commenco to spin. After formation mto cocoons, they are allowed to remain 
a week on. the trees to harden thom, taken down, attached to small twigs, and daily laid out in 
the air to dry. From the time the worms are put to the trees and the cocoons taken down 
occupies a month and a half, or till the end of July. A second crop commences about the 
latter ond of August or beginning of September, and the yield is more full and larger. Pur- 
chasers come from Patina, Daoodnugger, and other large towns, buymg cocoons at Rs, 3 to 
Rs. 6 per ‘ thousand’ of 1,100—1,300. The burst cocoons also find ready market at Rs, 2-8 
1o Rs, 8 per thousand for June and July produce, and Rs, 4 for the October produce. The 
revenue or malguzéri for a silk field is Rs, 8 for each cutter or full-grown man, who is expected 
to take the cocoons down; at an average thoie are three of these to a good-sized field covering 
some 80 beewahs of land,” 


Captain IIution disputes the accuracy of that part of the description 
which assigns the Palamow moths a red spot on the wing, Ie considers them 
antheraa puphia, but the largest specimens he has scon. Dr. Boisduval in ithe 
Annales de la Société Entomologique de France for 1854 quotes an account by 
Captain Sherwill of the breeding of the worm in Hazareebagh. This account 
describes the process very much as the papor just quoted. Captain Sherwill 
adds that, on complotion of the brood, the brocders cut down the trees to the 
height of about 8 fect, reducing them to a coppiced state, 


The following memorandum on the tusser in the Midnapoor District is 
eDiaixict,  CXacted from the Agri-Iorticultural Society's Journal. 
in tho Miduapore Da} Tt is by Mr. Charles Blochyndon, Superintendent of the 


Radnagoro Silk Factories :— 


* Cocoons for seed are purchased in the month of Pous (December) and Maug (January) 
at 15 or 16 gundas per rupeo; they are hung in a pot for four months or till about the 18th 
Bysack (April), when some of the moths come out of the cocoons and are removed into another 
pot, and kept there for a fortnight ; during this period eggs are laid. 


“ These egos are now put into saul leaf boxes for four days, at the end of which time they 
begin. to hatch, and aro placed on clumps of cither assun or saul bianches. 


« After two or three days, the worms growing stronger, no very great, care is requisite, 
vesa to remove them from one branch to another when they have eaten all the leaves of that 
which they are on; this is effected by cutting down the branch, and placing it against another. 
In three weeks these worms weigh 2 chitlacks each; they cast their skins three times, after 
which they spin, and aro brought home, when they undergo boiling, and are after that fit for 
sale. There ave two bunds; first, in the month of Joistiy (May); second, in the month of 
' Srabun (July). The castes that follow the rearing of worms as a means of livelahood are Koormee, 
Bhoomyj, Néik, and Manjhee, 


in Chota Nagpore; 


ud 
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- Phe price of the cocoons is never fixed ; cight puns make one kahun* which sells for 
Rs. 8-8, rising sometimes to Rs. 4-8. To manwlheture the cocoons into a thread, they are 
boiled in cow-dung and water, and drawn owt into a fibre on a hand-reel.” 


8. I have found two papers on tussor in the Nizam’s country, one by 

Dr. Walker of the Madras Army, in the Journal of the 

Ce Maas Asiatic Socicty for the second half of 1841, the other 

by Dr. Smith in the 11th volume of tho Jownal of the Agri-lorticultural 
Society. 

According to Dr. Walker, the tusser brecders are mostly Tcloogoos of low 
caste, or Gonds, and reside principally at Chilpoor, Madapoor, and Chinnore, 
As the rains commence they collect a few cocoons which their cxporicnce 
teaches them to be fentales, and place them in a box of teak leaves dried. 
When the moths eat out the males speadily approach; the eggs number about 
60, and arc hatched in 10 days. ‘The small worms arc fed on careya spherieu, 
and in six weeks begin to spin. ‘The first crop of cocoons is preserved for 
seed, and the same process gone through, except that the second brood is fed on 
pentaplera tomentosa. The cocoons yiclded by this brood are sold, the moth 
being killed by heat and the winding being “accomplished by boiling the 
cocoons and twisting 8 or 10 filaments from as many cocoons on the middle 
of the thigh with the left hand to be wound on a rude recl.” Dr. Smith’s 
account, obtained from the talookdar of Wurrangul, differs somewhat from the 
above. According to his account, the trecs on which the worms are fod are 
terminalia alata and zizyphus gujuba; the malo and fomale have generally to 
be approximated (a task requiring absolute coremonial purity on the part of 
tho person performing it) ; the number of oggs is much larger than given by 
Dr. Walker, and three broods are reared in the year. Tho wild cocoons too 
are said to be gathered in the mowah season, not in the rains, A mixturo ol 
* dhobee’s earth” with alkaline ashes of the sesamum, castor oi) plant, or badew 
frondosa is said 10 be used for boiling the cocoons. 

4, As Buchanan complained of the discrepant accounts in Bhagulpoor, 

ree ee so it is very hard to. reconcile the various statonents 
received from the different chstricts of the Central Pro- 
vinces. Tho best description of the inscet is perhaps that given by Dr. Shortt 
of Madras, who had observed the insect in the jungles west of Orissa. Ife 
writes :—“ The oggs are of the sizo of a split peppercorn ; nine of them in line 
occupy the space of one inch in length. ‘They ave circular and bi-convex, with.’ 
alight creamy colour, * * Tho worm is very small, searecly perceptible 
when first hatched, but before it attains maturity it is from 8 to 4 inches long 
and from two to three lincs in girth (? diametor). The larva is of a light green 
colour with a slightly yellowish streak on either side, and the 6th and 7th 
segments are marked with an oblong yellow spot, and on tho back are soveral 
round darker-coloured spois surmounted with a few dark coarse hairs, while 
smaller ones are scattercd all over the body. Tho larva is chiefly found on the 
bher ox zizyphus jajyuba, asan ox pentaptera tomentosa, and the teah or teotone 
grandis, * * Tho larva when ready to undergo transformation forms a cord 
round a twig from a peculiar resinous substance it secretes, and with which tt 
also encircles the selected part of the branch and then prolongs it to the extent 
of one or tivo inches, If the branch is thick, the cord is short and stout and 
about a line in girth, but if it bo a twig, the cord is thin, from 8 to 4 inchos 
long and fastened to an uppor and thicker branch and prolonged to the ond 
of the twig with several intermodiato ties of the same material. From the 
end of the cord, which is solid, begins the expansion of the cocoons which is 
reticulated with fine fibres of the samo stuff as the cord is made of on the outer 
surface, thus giving firmness and solidity to the cocoon, and as it approaches 
completion, a few of the leaves in the vicinity are drawn to lino and conceal 
the cocoon externally, and thus to a certain extent mask it from observation ; 
but this occurs only on the bher tree, for I have seen no such leaves attached 
to the cocoons found on other trees where the foliage is large and dense. ,'The 
larva, now imprisons itself within the cocoon, and the same sceretion that forms 
the cord is freely applied to all parts to mako it water-tight. ILaying done this, 
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* Ths seoms a mistake; 16 puns make a kahun, 
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the transformation commenccs, and lasts nine months (?) before the moth is. 
perfected, having its head at the upper part next to the cord, from whenee it 
appears to discharge an acid secretion which readily dissolves the plastering from 
the cocoon, and the fibres of the silk giving way, the perfected moth emerges 
fron. its prison, as a rule, carly in the morning about daybreak. That the 
secretion is an acid can be readily ascertained by examining an comply cocoon 
immediately after the moth hay emerged; as the part being moist, it can be 
readily tested with litmus, when it is seen to give an acid xe-action. This know- 
ledge I have practically applied by adding diluted sulphuric acid in the water 
in which the cocoons are boiled to dissolve the gummy substance out and loosen 
the thread. and it can then be readily wound off on a hand-recl. ‘The male and 
female moths differ in size, the male measuring from the tip of one wing to 
the other between four and five inches, whilst the female measures from “six 
to seven inches in expanse of wing; both are of a uniform yellowish brown 
having a couple of lunated transparent tale-like spots* on each wing, and it is 
chicfly in the form of these spots that they differ from other moths of the same 
kind, * * * Tt takes from 10 to 12 days for the eggs to hatch and from 
6 10 7 weeks from the extrusion of the young larva to the completion of the 
cocoon, * * * The cocoon is slightly rough, of a greyish white colour and 
slightly veticnlated externally with an internal smooth varnished surface; is 
of an oval form, measuring one and a half inches in longth and one inch in 
breadth ; the average weight with the chrysalis is 150 grains, that of the chry- 
salis itself 180 grains, the empty cocoon 20 grains, and the prepared thread 
12 grains. But the cocoons vary much in size.” 


The fullest account of the method of rearing the worms is given by 
Captain Brooke, Deputy Commissioner of Sconec, but the Chief Commissioner, 
Central Provinees, has also furnished accounts from Chanda and Sumbulpoor, 
and L have seen, accounts in the settlement reports of Chanda and Bilaspoor. 
I extract Captain Brooke’s account in full, adding in the form of notes such 
additions, corrections, or doubts as the other reports may suggest.* 

3. The Dheemurs (fishormen) are the principal caste engaged in rearing the tasar 
moth,—as a rule, they add the production of 
taser cocoons to their ordinary calling. 


In the northern half of the district, I have not been able to learn that any other caste 
rhare the profits with the Dheemurs, but in the jungles of the central and southern paits 
Kumhars (manufacturers of carthem vessels), Bussores (hamboo-mat weavers), and a lew 
Mohammadans are algo engaged in the trade. 


4, In Seonce, the silk-producing worms may be said to be ina state of partial domosti- 
Slate of the induete cation, the xearers tonding the sects through 
ae , e all their stages, but dopendmg entirely on the 


wild cocoons for each year’s stock, 


In the Chhattisgarh Division it is said that rearing is not attempted, the more collection 
of the wild covoons sufficing for the demands of the local market. Tee, however, matters are 
different, as if docs not appear that anywhore, either in this district or tho adjoinmg tracts, are 
the wild cocoons go ntumerous as to make their collection and sale for the production of tasar 
nilk a sufficiently remunorative undertaking ; on tho contrary, the price}. paid for wild cocoons, 
viz, 4 cowries for a malo, and 8 or 10 cowrics for a female cocoon, or on an average 750 
cocoons per rupee, would seom to indicate that thoy occurred too rarely to be utilized directly 
as an article of commerce, 


Instead then of dopending on the natural occurrence of the cocoon, as is common else- 
where, we havo, in this part of the country, a regularly organized and thooughly understood 
industry, from the rearing of the insects to the weaving of the silk into cloth, with all its ac« 
companying machinery of trade-guilds, monoy-lenders, &e. : 


This state of things is, in my opinion, no disadvantage, for in place of having to contend 
with the difficulties which in India always surround the introduction of anything new or un- 
known, the demand is all that is necessary to stimulate production to any extent required. 


Nor is this a figure of speech, for the natural food of the tassir worm is the leaves of 
the sa, lendeya, and dhowra trees, all of which are found in every part of this district, and are, 
1 believe, common to the whole of Gondwana, These trees are besides propagated with fa- 
viltky, and as far as the requirement of the silk insects goes, are of rapid growth ; hence, if the 
alk became more known and beticr valued, and the profits sufficiently attractive, we might 


Castes engaged in rearing tho sill-producing worms, 
3 
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eat Nea ae 
# Said by tho natives to resomble Vashua’s “ chakra”or discus, whence tho snoredness of tho insect, 
+ 'Lhis doos not seam to be borne out by the local accounts 
1 In Chanda apparently much higher-—-(12 10 82 cowres each.” 
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witness a development of the cullure similar in kind to that which has of late years taken 
place in the case of cotton, 


Supposing then a demand to spring up, I am of opinion that the supply would, in a very 
short time, amply meet it. 


The nucleus of no inconsiderable trade now exists, and only awaits the stimulus of high 
prices. The primary question whether the product is, or may become, of such valuc as to 
occasion a large demand is one, perhaps, that more nearly concerns traders than Indian Admi- 
nistrations; still, so convinced am I of the value and beauty of the fabric that can be woven 
from well-reeled tasar, that I would venture to strongly urge Government action in intro- 
ducing it to the markets of Europe. 


5, In the months of May and June,* wood-cutters and graziers} find the wild cocoons on 
the saj (pentaplera tomentosa), lendeya (lagers- 
tremia parvifiora), and dhowra (conocarpus lati- 
folia).t These they collect and sell to the rearers at the rate of 4 cowries for a small, and 8 or 
10 cowries for each, large cocoon; the small cocoons nearly always yicld male moths, the larger 
female; the rule, however, is not without exception, although it generally holds good.§ 


Method of rearing the worms, 


These wild cocoons, from which the stock of the rearers is invariably replenished, ave 
called in the north of the district, where a pure TTindi dialect is spoken, “cariya,? and in the 
south bordering on the Nagpur province “rdawat.”|| When the moths, “hadi,” have cut 
their way throxgh the cocoons, the males, “ gaura,” and females “ 47,” ave placed** together 
and allowed to remain so for nine or ten hours; they are then soparated, and the wings of the 
female broken off; accepting this process as a hint that she is not to leave the place, she begins 
at oncet+ to deposit her ova, the largor and healthier insects continuing laying for about 12 hours. 
The eggs are then tied up in pieces of cloth and carefully opened on the same day in tho en- 
suing weck. The rearers have new little sacks made from one or two leaves of the tendoo 
(diospyros melanoaylon), which are apparently chosen for their toughness, In each of these 
packets, as soon as the worms begin to appear, which happens usually on the ninth day, from 
50 to 100 eggs are placed, and the tendoo loaf sacks are thon fastened to lendeya trees, upon 
the leaves of which the insects begin at once to foed, In a low days they are removed to saj 
trees, and are changed about according as they require fresh food, When the worms show 
signs of beginning to spin, they ave known as “dunihad.” Some yearors ab this time remove 
them from the saj to kowha trocs (pentaplera arjuna), but this is not common; tho bulk of the 
cocoons produced are spun on the saj. 


During the foeding time the greatest care is necessary to preserve the worms [rom being 
destroyed by birds and ants,.tt 


The first crop of cocoons is produced in the month of Béadon (August), and in conse. 
quence is known as “ Bhadeli.” These cocoons are carofully kept, and when the moths have 
eaten their way through, the ompty cases are sold to the silk dealers at pricey varying from 
4 to 8 pice the hundred, oquivalent to 1,600 and 800 for the rupee. Tho uncut cocoons of 
the bhadeli crop are never sold, exeept to rearers as seed, whon they bring from Re, 1-8-0 to 
Rs, 2-0-0 per 100, 


The moths produced from this crop aro treated in precisely the same manner as already 
described; except that the young insects ave not placed, in tho first instance, on the lendoya 
tree, but directly on the saj, the process in no way varies. The second crop of’ coegons is 
rendy in the month of Kartik (October—Novembor) and is known as “ Kathihat”? These 
are the most valued cocoons, and are purchased by the weavers at ratos varying from. Rs, 2 to 
Rs. 4 per 1,000, The highest price over known was Rs. 8 per 1,000 which was realized five 
years ago. Although I said that the katkéhai cocoons are the most valnod, tho weavers assure 
me that the cocoons of the other crops are just as good if thoy could procure them uneut, 


_ _In tho nortl: of the district cocoons are ofton sold in loty of 1,460 called a “ ktr,? ond 
in the south by the khundy of twenty hundreds. 


There are two distinct computations used in the purchaso and salo of cocoons, one method 
prevailing when tho transaction is by tho k4r, anothor when by the 1,000. These are— 
G kost == 1 ganda, 
: 40 gandé == 1 kurt. 
6 kant = 1 kar. 
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* In Chanda “ from middle of June to middlo of February” according to Captain Lucio Smith; “in April” 
according to another account, 
} Gandahs, Chumars, Gonds, Bijwars, and Bhoomiyns, and also to a certain extent Khawuts, 
T An Chanda chiefly on the “en” tree, which is cunt down into a coppiced state. In Sumbulpoor the atl 
(Shorea robusta) and Axjoona or Kown (Zerminalia Arjuna) aro added to the list, * 
§ The Sumbulpoor account inverts the rule ; wrongly it would appear. 
}] Ov “rewat” in Chanda, 
 “Pipolee” in Chanda. 
%* In Sumbulpoor the people say that moles of the same batch fly away and that others come and impregnate 
the females, Sec also Buchanan’s account above, However that nay be, ib appears that in Sumbulpoor 
pee eae left to von 2 ak sean ane not er approximated. 
“In about ten days” according to Captain Lucio Smith, but I doubt the acewacy of this at : 
tr In Chanda fino nels are doctetiings used for the purpose, een 
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According to this calewlation the k&r would contain 1,440 kosa or cocoons, but the buyers 
always take 10 over and above to make up the 1450. 


When buying by the 1,000, the calculation is— 

5 kosd (cocoons) = 1 gandé, 
40 ganda == 1 kivi. 
5 kurt = 1,000. 

Tn ull other transactions the ganda is equal to four units, and there is no obvious reason 
why in baying and selling cocoons the gandé should contain in the one case $, and in the 
other 6, Probably the system originally avose from the inequalities in. the size of the cocoons 
and the desire to obtain an average gandé equal to four large cocoons, The Koshtas or buy- 
ing classes, however, confess with refreshing ndzveté that it is an old device to cheat Dheemurs. 


The rearing of the worms is attended by many ceremonial observances, which begin 
when the insect leaves the ege, and are not discontinucd until the cocoons are gathered and 
taken to the rearer’s house. During the feeding of the worm, the Dheomurs lead lives of the 
strictest abstinence, and ave expressly forbidden to consoré with their women, ‘None of the 
sex are allowed within a considerable distance of the trees upon which the worms are feeding 
and if by chance @ woman or impure man passes near the feeding grounds, the trees and 
worms are sprinkled in the name of Jogni (an incarnation of the god Mahadco, whom the worms 
are supposed to represent) with water taken, if procurable, from a running stream, and in 
which tulsf leaves have heen steeped, During the samo period the Dheemurs carefully abstain 
from flesh, fish, or haldi as their food, nor do they cut their hair or shave, and carefully deny 
themselves all ablution, evon the ordinary one after performing the offices of nature, When 
the cocoons are all formed, they aro collected into a heap, and a goat, pig, or fowl is sacrificed 
ob Mabadeo in his form Jognf, the blood is sprinkled over the cocoons, and after a bout of 
liquor, ave taken home. On the third dgy following, the Dheemurs shave and resume their 
normal condition. 

Inthe south of the district, and in the jungles bordering on the N&gpir province, a part 
of the Katkaht or Kartik orop is kept for seed, and a third* sot of cocoons is reared; this is 
veady in the month of Mfégh (January), and hence known as “Méghur.” North of a line run- 
ning east and west through Sconi this practice is unknown, the Dheomurs nover attempting 
to rear the worms after the Kartik erop, 

There does not appear to bo any valid reason why tho culture should not be kept up 
continuously throughout the year; what they say is, that the insects would not propagate 
owing to the wenkness of tho male, The female is, however, admitted both in October and 
January to be more than usually vigorous. Tho real cause of the cessation, in one case from 
Jannary and February, and in the other, from October—November to May, is probably the 
dislike “of the rearers to the life of abstinence which their religious views of the industry im- 
pose upon them, 1 have traced the rearing of the worms from the gathering of the wild 
eonoons omy in May to tho produetion of the crop in January and February. It will then be 
apparent that the tasar moth must mature the May cocoon in its wild state, This gives then 
four crops of cocoons during the year, which are known as— 

1—Ariyé or ranwat, 
2m Bhadeli. 
3——Katkobat, 
4.—Maghur, 

T.have mentioned that the worm seems to feed indifferently on the saj, lendeyé, and dowrs. 
trees. The closest enguiry that I have been able to make does not indicate the fact that there 
is more than one variety of worm known}; at any rote, it does not, I think, admit of doubt 
thab the sume worm feeds with equal avidity on the thyeo kinds of trees, 

Tho worms, whose habitat are tho ber trees and enstor-oil plants, ave unknown in this 
districh, at least their silk if produced is nevor utilized, 

When the crop is gathored, Kosht&st, a weaving caste, visit the villages and buy the 
cocvons from the rearers, They aro then, as soon as practicable, boiled in a lye made from 
the ashos of Jugn{§ stalks, a plant grown for the oil expressed from its seed, This process|| 
eflvctually kills the chysalis, at the same time dissolving the mucilage of the cocoon. The 
cocoons axe then stored for use, : 

6. The method. of recling is primitive in the extreme, and to its imperfections I solely 

: ‘ attribute the scant attention this valuable and very beautiful silk 

Mothod of reoling tasay silk, : : 

has hitherto received, 


A description of the process is as follows :—~ 

The spinner, always a woman, sits on the ground, on her left is an earthen vessel with a 
thickish xim about 6 mches in diamoter and 8 deep. The saucer is three parts filled with a 
mixture of potash and ashes patted down to a level surface and kept damp with water. Upon 
this the’ cocoons to be spun are placed, the outer portion of inferior and nearly useless silk 
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* Also the ense in Chande. But in Sumbulpoor the practice seems to agree with that in Vorth Seonea, 

+ Yn Sumbulpoor tho people say that there wero two kinds; but that which spun the larger cocoons is nearly 
extinct, But such a statement hus no scientific weight. 

+ In Chanda a Toloogoo tribe of weavers called Koukutis. 


§ Or tho Aghara, or tho eastor-oll plant. 
j} According to most accounts they are first of all simply alcamed to kill the grub. 


* 


> 
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haying been first removed. The thread in ordinary use among the weavers is spun fram seven. 
cocoons*; these are all placed at the same time in the earthen saucer, a filament is then taken 
up from each cocoon, and being brought together, are rolled between the hand and left thigh 
of the spinner, which are kept damp by an acid solution of tamarind and water, 

Ilere the first imperfection often creeps in, the spinners not being careful {0 prevent an 
unequal number of fibres coming off the same kernel, “ gebbhu;” the result being an uneven 
spinning which greatly detracts from the beauty of the silk, 

In the right hand is the “ naded,” a small roughly made triangle of wood with a thin 
handle passing from the apex through the hypothenuse. The silk passing from the left 
thigh of the spinner is wound round the arrow head of the “ nufwa.” When a thousand 
cocoons are reeled off, the silk now known as tasar is slipped off the point of the rafwod and 
placed on the “parti.” This is simply a rod with two cross pieces of wood, tho extremities 
of the cross pieces and the upright being connected by stays of soft cord. The sides of wala 
heing rigid, the silk was in a state of tension, but on the parti it is relaxed and easily 
wound off. When on the pari, the silk is known as orf, JVyom the paréf the orf is passed by 
a pttner’ or hollow stick about 24 inches long, the object of which is to prevent the silk being 
injured by the hand, on to the ya/ér 10 prepare it lor the loom; the process now «differs 
in no way from ordinary weaving. In the mixed fabrics of cotton and tasay manufactured 
in this district, the silk always forms the pévid, i. ¢., warp or length, of the piece, the binard, 
woof or breadth boing cotton. he warp and woof are also known as tana and bana, When 
in the loom, the silk again changes its name from ort to nar. 

The method of reeling, though extremely simple,t is ill-caleulated to bring out the latent 
gloss and beauty of the fibre. ‘The natural colour of the silk is a light brown, and often, nob- 
withstanding its imperfect treatment, exhibits a richness and depth of colour quite its own. 

In India the shade of the raw silk will be best understood when 1 say that it is a pure 
khaht, 

Cloth woven from the undyed silk and unmixed with cotton is known as “ sold”? 

I may mention that the outer covering of the eocoon, consisting of inferior silk removed 
by the Koshtas before spinning of the truo tasar, ig not lost, but sold to another class of 
weavers called Patwd. The silk bracelets and armlets worn by all classes among the EMindoos, 
in the month of Séwan at the feast of  rd4ht dundin,” are made from this refuse. Its value, 
however, is very small, being sold for one rupee per seer, 

It may be interesting 10 know that the perforated cocoons of the tasar—that is, the cocoons 
from which the moths have eseaped—are quile capable of being reeled off, and a large loss 
of silk is thus obviated. No Woshta rejects a cocvon simply because the moth has eaten its 
way through il. 

It sometimes, though rarely, happens that the perforated cocoon will reel off without a 
break, but, as a rule, the filament has to be joined several times. If the jrunetion is neatly 
effected, and confined to a single fibre, ib can hardly be detected, and, judging from the ap- 
pearance of the reeled silk, I do not think its value would be seriously affected even Ina 
European market ; it cerlainly is, bul ina minor degree, among the weaving classes of this 
part of the country. 

* % + * * * % # * % 


5. Ihave only found two brief notices of the breeding of tusser in the 
Mirzapoor jungles. They both agree in stating: 
that the cocoons for seed are first collected in 
Aghun, but that the moths do not omerge till Asarh. The first crop of cocoons is 
obtained in Bhadoon, and this is considered the better crop ; a second is obtained 
in Kartik, It is clear from this that the Mirzapoor insect is trivoltine, whereas 
in the Central Provinces the tusser scems to be quadtivoltine. The rearing of the 
worms is carried on by the Koles upon the asun tree. The cocoons are by thom 
sold 40 beparees, who take tho cocoons to the market at Ahrowrah and Kone. The 
cocoons are then boiled, and, when cool, an infusion of “ rch,” carcfully strained, 
is poured over thom to clean them and loosen the thread; they aro then 
treated much as in the Contral Provinces, except that the first thread is of five 
cocoons. The Nagpoor silk is said to be of bettor quality than. that of Mirzapoor. 


6. In Upper Assam and the Punjab the tusser is found, but not utilized as 
oe te ere aE, fibre-producer. In the former province it is known 
aiid ag ete ether, ‘ as the kutkuri. In the Punjab the cocoons, from 
: their extreme toughness, are cut into strips, and used 

to bind the stocks of matchlocks, In Bombay and Madras, though found, 


In the North-West Provinces. 
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+ Sometimes five or six only. 

+ The Chanda account describes also another method of recling with an instrument hold in tho lof? hand and 
called “poonko :” algo a rude but ingenious method of whnt is in fret silk rowing, whoreby two or threo singles” 
are twisted into one thread, 
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the tusser does not scom to be utilized,* except, perhaps, in tho jungles, of” 
Gaujam. 
’ ¢ < s l, * 4 <*. . 
The following account of it is given by M, Perottet, of Pondicherry:— 
It is generally found on the following trees 

l, Lerminatia ealanpa (best cocoons) 60 weighed * one French pound.” 

2. Sysgginun Jambolonun. 

8. Alsyphus Jujuba, 

4, Tues frequently on Penfaplera coriacea. 

“ These cocoons ave exceedingly rich in silk 5 they reel by means of an alkali, or any other 
solvent, with great, facility, and to the very end. he silk they produce is very elastic, and of 
singular brillianey.” ; 

M. Perottet distinctly states that he has bred this moth in a state of capti- 
vily. When he had tun excess of females, he had only to tic them out at night 
to find them provided with mates in the morning. Ile had obtained four 
generuions in the year, but only in years of abundant rains and a continued 
damp atanosphere. 


Ad the Madras Exhibition of 1855 the Jurorsin Class IV gave the fol- 
lowing account of tusser silk:— 

 Covouns, from whieh this deseription of sillk is obtained, were exhibited from several 
localities. ‘They were formed by caterpillay of several species of moth, belonging to the 
ponus saturate, That. which is most commonly met with in Southern India appears to be 
§. paphia "The caterpillar feeds on the lenves of the country almond tree (/e:minatia catappa) , 
whenee it ts often called the uhnond moth, This also found on the leaves of the ber tree, 
(Hisyphus jujuie), tho casuarina, &e. Tho cocoons ave ingeniously attached to the twigey 
branches of the ber hy a long stalk, terminating in a ving, oneircling the branch, In the 
thicker foliage of the ecsearina tho gilk is woven among tho leaves without the above provi- 
sion, Th does nol appear that silk in any quantity has been obtained from this source in the 
Madras Presidency. Considerable quantities of the small sil cloth worn by the Brahmins at 
thelr aneals ave Imported Into the Northern Cirears from Cuttack. The only use to which the 
cocoons appear to be Garned is thitof a ligature for native matehlocks, They are eut spirally 
into long narrow hauda, with which the burrels are tied to the stodk.” 

The tisser is also found in most parts of Bombay. Captain Conssmaker 
of the Revenue Survey states that he has found it in Tanna, Poona, Satara, 

cand Kolhapoor. Tt feeds, according to the same authority, on the “nandrook or 
pimproon, tho pacer or baseree (trees of the ficus kind) and on the bher, the 
karnnda (eanisar), the ramota (quidia) and in tho ain (pentaptera),” the last 
probably the ascon or asu. ‘The moth is said to emerge only “ during the mon- 
soon,” 4, é@, from May to November. This would nearly correspond with the 
account in Mirzapoor, 

7. Next in importance to the tusser comes the moonga of Assam (Antherea 

r Assama), also found, but sparingly, in the Dehra 
1 Moonga, . ’ ’ ‘ 

. Doon. ‘The carlicst notice I find of the moonga is 
wiven by De. Buchanan, ‘Lhe silkworm,” he writes, “ produced on a specics of 
daures and called wing, is the inost common. The tree is planted and its 
branches ave pruned, but the insect is fod on the tree asit grows. Some people 
who have seen the inseet say that itis tho samo as the tasar of Bengal, but 
tho sill isso diferent that J suppose they are mistaken. ‘There aro two crops, 
the silk procured in the beginning of the dry'season (Kartik) is red, that which 
is cut in the end of spring (Jyaishtha,) is white, and is reckoned the best. The 
silk called medanggori is reaved in Assam Proper on atree that is cultivated, but 
of what kind I do not learn, nor could I procure the insect ; it is higherpriced 
than mugé.” A fullor and more accurate account will be found in a paper by 
Captain (late General) Jonkins, read before the Agri-Horticultural Society of 
Calcutta, and dated Sth February 1833. I reproduce it verbatim et literatim :— 

 Muneeram gives mo the following account of the silk of Assam :— 

«The worm that gives the common fawn-coloared moonga silk, when fed on the most 
common. planis, gives a whitish silk when fed on the leaves of other trees, The plants it 
feeds opemre named and estimated as follows :— 

No. 1.—Champat+—The silk produced from the worrn feeding on this plant gives 
the finest. and, whitest silk, used only by the Rajahs and great people, and 
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* Colonel Sykes identifies the tussor with the Ikolisua of the Decenn ; this also he describes as used to bind 


amatehlocks, 
+ Michelia, 
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is called champa patlea moonga. The thread is sold at from Rs, 11 to 
12 a seer. 

No, 2.—Maizankurry® callod also lddakurry.—The leaves of this tree also give a 
white silk, and is called maicanhurry moonga, The old trees are cut down 
an the jungle about. burnt, and the worms are fed upon the tender 
leaves of the offshoots for one year, when the leaves become too old and 
hard for the worms. Silk is sold at from Rs. 6 to 7 a seer, 

No. §.—Soom.t—This is the common ire of the vicinity ; the silk from the worms 
fed on this gives the finest sort of fuwn-colored inoonga, Silk is sald at 
Rs. 34 to 4 per seer, 

No. 4,—Soonhadloo.t—This is also a brown silk of inferior quality, This plant is 
most common in Dhurumpore and abowt Russa chokey. 

No, 5 —Digludtee.§—This is also a brown silk of inferior quality, but the worms fed 
on the Jeaves of this tree increase much in size, 

No, 6,—Pattee hoonda. || 

The moonga worm gives broods fivef times a year, and the cocoon is very’ 
large, but thin. I could only obtain silk, the produce of worms feeding on 
Nos. 8 and 4, and manufactured into cheap cloths for the lower classes.” 
Mr. Ilugon, in the Asiatic Socioty’s Journal, gives a fuller account of this 
moth and its treatment. To the list of trees on which the worm is reared 
he adds the “ kontooloa,” and the 4th and Gth in Captain Jenkins’ list he 
calls the “‘ sonhalloo” and “ pattee shoonda.” Morcover, according to Mr. 
Hugon, the “addakoory” is used till it is fowr years old, though the worms 
fed on leaves of the first year’s growth produce the best silk ; the yield 
of the third ycar being * little, if at all, suprior to the common moonga.” The 
tending of the worms on this tvee is more laborious, the plants having to he 
constantly renewed, and the smoothness of the bark rendering it necessary to 
help the worms in moving from branch 1o branch. ‘The tree is said to be more 
abundant in Uppor than in Lower Assam. Mr, T[ugon puts tho mezantoree 
silk ona par with the champa silk, and values each of them at 50 per cent. 
ahove the common fawn-coloured silk, According to the same authority the 
champa tree is not found in Lower Assam. As to the “ kontooloa,” he 
remarks : “ Thisis a large trec found both in the hills and the plains, also a few 
in the villages. The leaves are too hard for young worms: they are reared on 
the soom till the third moulting, and then put on this tree, by which process 
the silk obtained is stronger than that from worms reared entirely on the 
soom.” Of the * pattco shoonda,” he writes : “ Middle-sized tree, found prin- 
cipally in forests ; few to be met with in ihe villages of Lowor Assam ; used when 
the leaves of No, 8 are done.” The “sonhalloo” is thus described: “ The 
sonhalloo is found in the forests of the hills and plains, where it attains a very 
large size. It is also found in the villages, where in six years it attains ils full 
growth (80 feet) ; it is very abundant in the western portion of this district 
(Nowgong,) Rara, Jumna Mookh, Joyntea, and the valley of Dhurmpore. 
At the latter place, where the hill-tribes of Mikirs and Kacharis clear 
dense forests for the cultivation of rice and cotion, numbers of tho plants 
spring up spontaneonsly, Aftor three or four yoars, when the land gotting 
poorer requires more tillage and the use of the plough, theso tribes, who only 
use the kar, or hoc, remove to new forests, and Icavo behind them plantations 
of these trees, which they have used during the short period they have remained. 
To them the ryots of the more settled parts rosort in the spring to year up 
worms.” Mr, Hngon puts the silk of the “ sonhalloo” fed worms lowest in the 
scale. Tho “Jarooa’” and * Jeytooa” ave the best of the five annual crops, 


« 





* Parkaps of thelautel family 5 looks maivellously like a willow, Uhough it is probably not of that gonna, Zelr anthene 
quadriflova ? Major Sherer, or the authoity on which he relies, says, that the chrysalis of the moonga 
ted ov the Adakuri “ losos its vitality.” This is a curious fact, if anthontio, 

+ A species of tetranther a or laurus, 

| Letranthera macrophylla,—Rorb, 

§ A plant of the laurel tribe belonging to defranthera, Hamilton enlla ib tetranthera diglottica.—W. 

Much thesame quality of silk as the foregoing, 

|| Laurus obtusyfolia—Roxh, W. 

§| Called fiom the seasons or months respectively -— 
Jerooa in January and Folnuny. 
Jeytooa in May and June. 
Aharooain June and July, 
Bhodia in August and September, 
Khotia in October and November. In Seebsaugor the Akeroon and Bhodia bioods are gonouilly » 

neglected, The same scems to be the case m Durrung. 
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The rearing of the worms is thus deseribed :— 


The cocoons selected for brovding are taken [rom among thoso which have begun in the 
largest mmmbers on the same day. They are put in a closed basket, and suspended from the 
rool, the moths, as {hey come forth, having room to move about, Afier a day the females 
known by their larger body, are taken out, and tied to small wisps of thatching eras taken 
always from over tho hearth, its darkened colow being thought more acceptable to the moth. 
{f out of a hatch there should be hut. few males, the wisps with females tied to them ame 
exposed outside ab night, The males thrown away in the neighbourhood find their way 
fo them.* 'Theye wisps ave hung on a string tied across ihe house to keep them from the 
lizards and rata, ‘The Cops Jad during the first three days, abort 250,+ are the only ones 
thought worth the keeping, Those laid on the two or three subsequent days are said to pro- 
duce weal worms, ‘The wisps are taken, out morning and evening, and ‘exposed 40 the side 
where the sun is shining. ‘Ten days aller the laying of the eggs a few of them are hatched, 
The wisps are then ang up to the tree, the young worms finding their way (o the leaves. 

Sure must be daken thet the antsy have been destroyed, their bite proving fatal to the worm 
in ils carly slages. ‘Lo effect this, Lhey rub the trunk of the tree with molasses, and tie to it 
fish and dead toads. When large numbers have been attracted to one place they destroy them 
with fire, This they do several times previously to the worms being put on, The ground 
under the trees must he kept elear of jungle, to make it casy 4o find the worms that fall down. 
Young trees are preforahle until the second moulting. ‘To prevent the worms coming to the 
ground, fresh plantain leaves are tied round the trunk, over the slippery surface of which they 
cannot crawl ‘They avo removed to fresh trees on bamboo platters tied to long poles. Bats, 
owls, and vata are very extructive at night, In the day the worms require to be constantly 
watched, crows and other birds being so Jond of them that they lie m wait in the neigh- 
bonring trees, An old lady’s doze over her morning © kanee” (opinm), however short, is sure 
to he fatal to several worme; (he © goolail, whichis always at hand, often punishes the thief ; 
hut the mischief is dono. Numbors are destroyed in the more advanced stages by wasps and by 
the ichnemmon, = *  * — -* Tho worms thrivo best in dry weather, but a very hot day 
proves fatal to many at tho timo of moulling, At these poviods rain is very favourable. 
Thindor-stormea do not injure them as they do tho mulberry worm, Continual heavy rains 
(which are raver in Assam than in Bengal) are hurtful by throwing them down. Showers, 
however heavy, causo no great damage, thoy taking shelter under the leaves with porfect safety, 
Tho worms during their moultings remain on the branches; but when about to spin, they 
come down the drink. ‘The plantain leaves preventing their going further down, they are 
collected in baskets, which are afterwards put under branches of dry leaves suspended from the 
roof, They erawl up into these, and form their cocoons, As with the ‘ oria,’ several are often 
joined together, ‘The sill of these they spin instead of winding. Above the plantain leaf 
roll of grass is (ied fox those that come down during the night, 10 begin spinning in, After 
four days the selection of cocoons for the next breed is made, and the rest wound off” 


The cyclo of the insect is thus given :—~ 
From emergence from the ogg to com- 


mencement of cocoon is w. §=680 days. 
In the cocoon... ia va 20 45 
Asa moth vee ae va Oy 
In the ogg as bet ee |) eer 
Toran . 66 days. 


'The worm and tho method of rocling ave thus described by Mr. Hugon :-— 


“ On being hatched, tho worm is about 4 inch long; it appears composed of alternate 
black and yellow rings. Aw tt incroases in sizo, the former are distinguished as six black 
moles, in regular lines, on cach of the twelve rings which form its body. The colours gradu- 
ally alter as it progresses, that of the body becoming lighter, the moles aky-blue, then red 
with a bright gold-coloured ring round cach. ‘When full-grown the worm is above 5 inches 
long ; ite colours ave moat brilliant and variod in shades ; the body appears transparent, 
and is of a very light yellow or dark green colour, with » brown and a yellow streak at 
the sides ; in tho latter the broathing-holes are distinguislied by a black speck ; the meles 
are red and have each four sharp prickles and a fow black hairs; the head and claws are of a 
light brown, the holders green and covered with short, black hair : the last pair have a black ring 


on the outeide, On boing tapped with the finger, the body xenders a hollow sound ; by the sound 
it is agcertained anolhae hey have come pe for want of leaves on the tree, or from their 
having ceased feeding. The chrysalis not being soon killed by exposure to the sun, when they 
have cocoons they put them on stages, cover them up with leaves, and burn grass under 
them. * The cocoons are then boiled for about an hour in a solution of potash made from the 
drded stalke of rico; thoy are then taken out and laid in cloth folded over to keep them warm. 


aroma etinpeenstaeten areata it a AcCee tract OT CLIO OLA LL 
i i i i-Tor ti val Society adds: “ After the 
* Manirém Barnd, in a payor submited by Captain Joukins to the Agni-Tor ticultwral A 
males and females have beoni teaethar for three days on the evening of tho fourth day a small torch of fire is shown 
« thom, whon the males separate and inka thelr departure.” " aos 
# An necount by Mujor Shorer, Deputy Commissioner of Nowgong, says about 120, ; 
G 
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“Vrom this they are taken, as required, and thrown in hot water (not over the fire) , after the 
floss* has been removed with the hand, ‘The instrument usod for winding off the sill is the 
coarsest imaginable. A thin bamboo, about three fect long, is split in two, and the picees 
driven equally in the ground two fect apart; over the interior projection of one of the Inots 
‘js laid a stick, to which is fixed, a little on one side, a round piece of plank about one foot in 
diameter. ‘The rotary motion is given by jerking this axle, on which the thread rolls itself. 
In front of the vessel holding the cocoons a stick is fixed horizontally for the thread to travel 
upon. Two persons are employed, one attending 10 the cocoons, while the other jerks the axle 
with the right hand, and wrth the same hand directs the thread up the left fore-arm, so that ib 
is twisted m commg down again towards the hand. The lett hand directs the thread over 
the axle, Fifteen cocoons is the smallest, number they can wind off in one thread; twenty is 
the number generally ; even the last is often broken from the coarsencss of the instrament used » 
although the fibre is much stouter than thai of the mulberry silk, When nearly a quarter of 
a seer has accumulated on the axle, it is dried in the sun, and made into skeing of one or tiwo 
rupees weight. This is done with a small bamboo frame, set in motion by the common spin- 
ning machine of the country.” 


The following table is given by Mr. IIugon, showing the nature and 
prices of the various kinds of cloth made from moonga silk :-— 


























Name of Cloth, | Sim | woigni, | pee oF} Cont or Toll. Riaranes, 
Sy, Chk! Rs. A, P.| Rs, A. P.| Rs, AL 2, 
Soorias ie Txi} 0 6G 114 0 0 8 0 2 1 °0 a 
Ditto | ¥6%2 | 10) 6 O oO] 0 8 OF & 8 O { Dhoties 
Mekla es 5x12] 0 4 14 0] 0 2 0} 1 6 O} Petticoats, 
Rhia iss 12x14) 0 8 2 8 0 0 4 0 212 0 sone ; 
orn as turbans or 
Gaursha {| 8x1 | 02 {010 0] 0 4 0] O11 O { Aas inten 
‘ ; Mado of the floss, 
Joonta Bor Cappor| 12x25) 1 0 20 0} 0 6 O} 2 6 0 eee ‘winter 
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Maniram Barué, however, says: ‘The price of the common moonga silk 
in thread is Rs. 8 to 4 per scor of 80 tolahs, but the mezankuri fetches 
Rs. 6 to 8 per seer.” 


Fifty thousand cocoons are estimated to yicld upwards of 12 scors of silk, 
and Mr, Hugon puts the price at Rs. 5 per scer, It is considered a good 
yield for an acre of land to give 50,000 cocoons. From unknown causes the 
moonga occasionally fails completely in certain tracts, Tor instance, 
Mr. Hugon writes :— This last season in our Jimna Mookh (Cachar) per- 
gunnah the moonga was a complete failure; there are no worms on the trees 
now, from inability to procure cocoons, although there was a very abundant 
crop in two pergunnahs at the opposite end of the district.” : 


The account given by Colonel Agnew in 1869 agrees, in the main, with 
Mr. Hugon’s. The worm stage is, however, put by the former at 26 ov 
27 days,” and it is stated that the total cycle varios, inverscly as the temper- 
ature, from 42 to 84 days, the average being 66 days. Tho yield of cach 
worm is estimated by Colonel Agnew at from ,',5 40 sy, of a soer; the 
price of the silk at from Rs. 6 to 15. Breeding cocoons are said to Lotch 
Rs. 2 per thousand. It is noteworthy that the breeders of Uppor Assam 
annually import cocoons for breeding purposes from Kamyoop. All atdenypts 
to perpetuate the race in Luckimpore and Scebsaugor are said to have failed. 


+ 8. The eria or arindy worm (Aftacus ricini) does not scem to havo spread 
iia ean oat Wave beyond the province of Assam, and a tract to the south- 
west of that province comprising the districts of Dinage- 

pore, Rungpore, and perhaps parts of Bhaugulpore and Purneah. The eazrlicst 
notice of the insect which I have found, is that already referred 10 above (p. 19). 
The passage in the Agent’s diary is as follows: He had observed that the 
bags in which the merchants brought this silk {0 Cossimbazaar wore of dMorent 
stuff from, any he had seen. He was informed “that ’twas called Aruncke, 
made neither with cotton nor silke, but of a kind of Herba spun by a worme 
that feeds upon the leaves of a stalke or tree called Arundco, which bears : 


wat 


* According to Majo: Sherer this floss, called *Jothn,” is utilised, boing spun like ain, ‘Tho erin hag no * floea,” 
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round prickly herry of which oyle is mado; vast quantilys of this clotlr is 
made in a Bs piers Goora Ghant beyond Seripore Mercha, where the 
wornies are kept as silkewores here: wi ' i Wl tak 
aay nan Rar ee will never come white, but will take 

y¢ 2d wt ocolve any damage by wot: it burns liko hair, 
not in flame, nor keeps tov long and wards (? wears) to admiration insomuch 
that when tho cloth is first made ’tis given up and downe to poore people to 
weave and to lay in shops lo he looted upon befor tis fit to be sold.” — (Notes 
on and evdracts from the Government deecords in Fort 8t. George, Mardras, 2nd 
Series, p. 68.) 

Attention was drawn to il, as already observod, by Sir W. Jones in 1791, 

aud by Dr. Roxburgh in 180k It is thus noticed by Dr, Buchanan :— 

bee The Ricinas (Mrondo of the natives) is raised. in many part of this district, feeding « 
silk-worn, Which f take to he the Phakona Penelope. ‘There are two kinds of the plant, the 
Ricinus Comninis and 2. Viridis of Willdonow. This excellent botanist has, with great pro- 
prioty, chauged the name given by Linnwuy to the first species ; but with regard to the last he 
has beon wcommonly wifortunate, as the stem of the plant is of a bright red, and the leaves are 
alnined with brown, ko that if, may hoe considered a very romarkable exception 1o the vegetable 
colour being green, Both plaints seems (o answer equally well; and thoso who year the worm 
drop wv few pools round the fones that encloses their farm yard, or sow a small spot adjacent 
to their house, The seo in pub in the ground about the beginning of Novomber, and again 
about the beginning of May. Both plants are annuals, although they have strong woody 
atoms, often 13 feet high, and they live about ight months, so that leaves are procurable at all 
seasons, ‘The reed ix Kometimes made into oil for medieing, but is never used for the lamp as 
inminy parts of India, Tho plant requires a mixed free soil, In some places one brood only 
of worms ix verre, in others 12 broods spin sille in the course of tho year, The cocoons 
preserved for brovding, having produced moths, which are very beautifnl, the impregnated 
fannles cling bo a small tavige that is hung np near thom, deposit their eggs round it in spiral 
ving, mul Chen ‘lie clinging: to the stick, These twigs are often sold at markets, and, with the 
duel miatlis lingingy round, make a very curious appearance, A breeder having’ procured one 
of thera tviga, KeMupes the epys ito apiece of cloth, which ho lays on a wide-mouthed basket, 
whieh i4 supported atesome distances frou the floor in one end of his hut. The eggs are soon 
hatehod, aud the worms are duily supplied with fresh leaves, and kept clem. ‘The worm grows 
rapidly, and when ready o spin, some twigs are put into the basket to assist its operation, The 
COCUANE, that we ta he spn, iro thrown into boiling water, and tho threads of from five to six 
ave wound info one by means of the common silk-reel of Bongal, This forms a coarse rough 
thread af x dirty white colour, and totally destitute of the silky Inatre, 

SCA seer of 00 sicen weight (27/754 lbs.) of this thread is worth from annas 12 to Re, 1, 
but itis very seldom sold, and the people who keep the insect. in general rear no more than 
is junt suflictont to make clothy for their own family, The cloth lasts very long,* owing to 
which quatity it is probuble that some we might be found for this madorial in our manufactures 
a home? 

In tho same paper as quoted abovo, in regard to the moonga, Captain Jon- 
kins gives, ese Manirdm Barud, the following particulars as to this worm, 
kuown in Assam as the cria:r— 

Phe erie or erin pitt is the produce of another worm, and very inferior in. appearance to 
that of the other Qnoonga), though L believe it is equally lusting, The worms ave fed in the 
howses, and entirely npon the Jeaves of the arand (castor-oil plant), if they are procurable, and 
if not, on other trees in the order following > 

1, "Che rieinugs cammunia (green) or viridis (vad)—v is a misnomer of Willd, 

%, Aiseeraa, a plant 1 know not as yet. 

8.  Rengulee aloo, « voramon plant; divided leaves like that of the papecah, I know not 
Us MnNG an yo, 

4, JSulropha manihot. 

5, The common ber (aizyphus jujuba). 

6. eora saurat his I know not. 

7. Gooluncha phool, Assamose name, the Bengalee Bherondo (Jatropha cureas), 

This worm produces broods evory month or every month and a half, 


The cocoon is smaller than that of the moonga, weighing from 4:to 5 grains, or 1 grain less than 
the moongx.cocoon. The silk is very warm and lasting, and is worth from Rs, 6 to 8 per seer.” 


Mi. Tugon writes to tho following cffect :— . 


“ve the broods number seven oach year, in summer the cycle lasting from 48 to 47 days, and 
in winter dwo months, The summer erops yield a produce both greater and better. It is 


»  ® May Michncl Atlinaon of Jangyporo doseribes tho oria cloth ag “of inoradible durability, the life of one person 
being saldamn aulfgient to wert out a garment mado ol it, 80 that the same pioce desconds from mother 40 daughtor, 
+ Supiné sebiferum, Lb would bu S. bavoadum it it wore not for tho glanda on the leaves.—W, 
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fed principally on the hora or palma christi (Ricinus communis) leaf, ut, failing this, is fed on 
other trees, v72.— 

1. Koasgool. 

2. LLindoo grass. 
3. Mukurdal. 

4. Okonnee. 

5. Gomarree, 

6. Litta Pakoree. 
Borzonolly, 


as 


“The worms thrive best on the castor-oil leaves. 

«The cocoons to breed from are selected as in the case of the moonga, those containing 
males being distinguished by a more pointed end. hese cocoons are put in a closed basket, 
and bung up in the house out of reach of rats and insects; when the moths come forth, they 
are allowed to move about in the basket for four-and-twenty hours, after which the females, 
known only by the larger body, are tied to long reeds, or canes, 20 or 25 to each, and these 
are hung up in the house. The eggs that have been laid the first three days, amounting to 
about 200, are alone kept. They are tied in a piece of cloth, and suspended to the roof until 
a few begin to hatch. ‘These eggs are white, and the size of turnip seed. Whena few of the 
worms are hatched, the cloths are put on small bamboo platters hung up in the house, in which 
they are fed with tender leaves. Alter the second moulting they are removed to branches of 
leaves suspended above the ground. Under them, upon the ground, a mat is laid io receive 
them when they fall. When they have ceased feeding, they are thrown into baskets full of 
dry leaves, amongst which they form their cocoons, two or three being often found joined 
together. The caterpillar is at first about 4 inch in length, and appears nearly black. As it 
increases in size, it becomes of an orange colour, with six black spots on cach of the tivelve 
rings which form its body. The head, claws, and holders are black. After the second moult- 
ing, they change to an orange colour; that of the body gradually becomes lighter, in some 
approaching to white, in others to green, and the black spots gradually become the colour of the 
body. After the fourth or last moulting, the colour is a dirty white or a dark green. The 
white caterpillars invariably spin red sill; the greon ones white. On attaining its full size, 
the worm isabout $4 inches long. Unlike the moonga caterpillar its colours ave uniform and 
dull. The breathing holes are marked by a black mark; the moles have become the colour of 
the body ; they have increased to long fleshy points, without the sharp prickles the moonga 
has. The body has a few short hairs hardly perceptible. Iu four days the cocoons aro com 
plete. The chrysalis is killed by exposure to the sun, The hill tribes sottlod in the plains vat 
the chrysalis. To draw off the silk the cocoons ave put over a slow fire in a solution of potash ; 
when the silk comes easily off, they are taken out and the water slightly pressed. They are 
then taken one by one, loosened at one end, and the cocoon put over the thumb of the left, 
hand ; with the right they draw it owt nearly the thickness of twine, reducing any inequality 
by .ubbing it between the index and thumb.* In this way new cocoons are joined on. Tho 
thread is allowed to accumulate in heaps of a quarter of a seer. It is afterwards oxposed to the 
sun or near the fire to dry; it is then mado into skeins with two sticks tied at one end and 
opening like a pair of compasses. It is then ready to be wove, unless it has to bo dyed. The 
dyes used are lac, munjeet, and indigo. * * * The thread is wove as cotton. The differ. 
ent prices of the cloth are as follow :— 








Size in . Price of Cost of 
Name of cloth, Gabita. Weight. thread. | weaving, Total, Rewanns, 


ke a merronnenn WIRE SNE A PRINSMINT ae HH ood 


Srs. Ch.} Rs, A. P. | Rs. A.B. | Rs, ALP, 


Borkapor ..{/1G6 by 8} 1 8; 3 00) 0 8 Of 8 & Of} Wom in© winter 
Used ag a blanket, 
and also made into 
coats, 


Mekla we [5 by 2 0 6} 012 0} 0 2 0] Old O 

Rhia =... | 10by 14] 0 81 2 0:0] 0 2 of] 1 @ 0] Used only by the 
poorey classos .'f 

Gaursha ..(|8 by 4 04/08 0; 0 2 Of 070 0 


era haere eter eaanineneran erent tn te! 9 enact 
a a oe ONO CIN Te” oh my Teen 


In a “letter from Mr. George Eveleigh, dated Calcutta, 8th7Pebruary 
1848,” published in the 2nd volume of the Journal of the Agri-Horticultpral 


mm toy cts tenance te 


* It will, however, have been noticed that Dr. Buchanan iu his account of the Arindy worm i i 
distinctly says the silk is wound on a reel from several cocoons provionsly boiled, Poe ee Ae 

‘t A paper recently received says that the eria is regardod as unclean and not ag true silk, The prejudice is, hows 
ayer, said to be dying out. : 
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Society of Caleutta, that gentleman states {hat he wound silk from eria cocoons 
hy simply placing them in lukewarm water. his he attributes to lis having 
fed the worms occasionally on mulberry leaves and given them leaves at all 
times in as moista state as possible. “This,” he says, “appears much to 
inerease the growth of the worms, * * * and the silk appears greatly 
improved both in quantity and quality, and there appears to be less deposit of 
the resinous matter on the silk, which is therefore more easily wound off.” 
[fithere was no mistake as to the identity of ihe worm, this is curious, I! 
My. Tiveleigh was not in error on this point, he was entitled to the prize offered 
hy the Society. This worm was introduced into Malta, Trance, aud Italy. Tu 
Malta, Signor Lotteri is said 1o have “unwound” the filament, but “declared 
that his fingers stuck together for a very long time aficrwards, so gummy and 
resiny was the binding matrix of the silk.’ From this we may infer that he 
did not find any solvent, or he would have applied it to his own fingers; and 
indeed the Governor of Malta says, “ we have gone through all the operations 
as practised in Assam.” Tt was tricd also in Algcria and the Canaries, 
M. Guérin-Ménéville, writing in 1860, maintained that its cultivation would 
not pay in France, becausd it coutinued to hatch all the year round, and it 
would be too expensive to grow ricinus undcr glass for it. The same authority 
attributes the impossibility of winding to the fact of the cocoon being open 
and filling with water, instead of floating as that of Bombyx movi. 


Both in Malta and Picdmont the worms throve well on the castor-oil 
plant; in Piedmont actually on the growing plant andin the open air. It is 
probably to the Malta experiment that Captain Ifutton alludes when he speaks 
dubiously of the filament having been wound in Italy. IIe himself could find 
no solvent. 


Captain Jenkins, in conjunction with the Agri-Tortienltural Society in 
1889, offered Rs. 600 and a gold medal to the discoverer of an. effectual and 
cheap solvent for the adhesive material which attaches to the cocoon, Though 
this prize was before the public for seven years, no claimant for it appeared, and 
the amount was diverted to another purpose. 


The moonga and eria worms are said by Colonel Agnew to be chiefly bred 
by low caste Tlindoos, Mikirs, and Cacharees; whoreas the pat or B. textor is 
bred by the joogee caste. Colonel Agnew (writing in 1869) puts the price of 
the eria silk at from Rs. 2 to 3 the seer. Mr. Tlugon puts it at Rs. 2. 
Captain Llutton says the Dinagepore and Rungpore cocoons are much smaller 
than those from Assam and Cachar, resembling too in shape the cocoons of Lhe 
A. Cynthia, Le seoms to suspect that the Dinagepore worms may he distinct. 


- 9, Closely resembling, and nearly allicd to the Adiacus Licini, is the 
fea Attucus Cynthia ; indeed, I believe some naturalists hold 
i the Atlacus Ricini to he only a domesticated form of the 
intter. THowevor, the wild décccus Cynthia occurs throughout the greater part. 
of the Iimalaya, in the Delva Doon, and in Assam and Cachar. lt feeds on 
the Xanthowylon hostile, the Coriaria nipalensis and some other indigenous 
shrubs, and will cat the castor-oil plant, In China, and in Europe, whither the 
worm has boon transported from China, itis fed on Ailanthus glandulosa, and 
Dr. Bonavia, in an unsuccessful atiempt to introduce it into Oudh, fed it on 
A. excels, In the wild state it is annual, Captain Tutton thinks by pationce 
it might be domesticated. He has crossed it with Attacus Ricini. The cocoons 
are wrapped into a leaf, and present the same difficulty in reeling as the eria 
cocoons. ‘Tho silk is at first glossy white and changes to dull sandy brown ov 
grey. The Attaous Oynthia or Ailanthus worm was introduced into Europe in 
1857 and tried in Piedmont, France, and Algiers. In 1860 Mr. Guérin- 
Ménéville believed that he had proved that it could be profitably grown in the 
open, aiz in the north of France, yielding two crops annually. His estimate 
indeed is too sanguine to be accepted as altogether accurate. I have not found 
how for the silk has established a market for itself. Il does not yet 
seem to have been reeled, the thread breaking owing to the cocoon being spun 
with an oponing at one end. M. Guérin-Méndville, however, from examina- 
dion of the Chinese-made fabrics, maintains that the thread must have been 

in some eases word, 

ns 
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M. DeSanley, who, in 1864-65 tried experiments with the ailanthus worm 
(which he admits were tout a fait désastreur), states that this insect has quite 
changed. its period of existence in the course of acclimatization in France, and 
from a multivoltine become a uniovoltine. 

10. Attacus Atlas is the largest of the group in India. It is found at 
Mussooree, and is abundant in Kumaon and eastwards 
to Cachar. Ai Mussooree it is found on the Fulconeria 
insignis, Bradleiv ovata and other plants; in Kumaon on the barberry, The 
silk is difficult to reel, though it yields partially if boiled in vinegar. The 
silk is said by Captain Hutton to be ‘decidedly good.” 

11. Antheraa Perotteti was found by M. Perottet of Pondicherry on 
the Odina wodier, Roxb. M. Perotiet never could 
make it eat anything else. The silk is reported strong, 
wiry, and brilliant, but had to be carded.* The worm breeds in captivity, under- 
goes four moults, and yields four crops in the year. The chrysalis of the fourth 
generation remains in cocoon till the tree it feeds on (which is deciduous) is 
again in leaf. 

12. <Anthereea Roylet is found at Darjeeling and in the Himalayas from 
Kumaon to the Punjab, feeding on Quercus incana. It is 
properly an annual, but can be made to yield two or 
three crops. Its silk is favorably spoken of, but not abundant. The true 
cocoon is contained in a large closely-woven glazed case and enveloped on all 
sides by the leaves of the tree, the impression of the nervures being deeply 
imprinted on the glazed surface. It is like the tusser moth, but smaller. It 
can be domesticated. 

18. Several other species of wild skill-spinners are known, e¢. g., the Bombyx 
Huttoni, a bivoltine, feeding on the wild mulberry and 
ranging westward in the Himalayas from Kumaon. The 
BR. Bengalensis is found near Calcutta on the Artocarpus lacoocha; this is ap- 
parently rare. Another specics of Bombyx resembling the B. Huttoni was found 
in Ranchee, Chota Nagpore, also feeding on the Artocarpus tacvocha. The Bombys 
religios@ is found in Assam upon the pipal (Ficus religiosa), Dy. Hilfer identi- 
fied this with Mr. Hugon’s Deomoonga found on the Ficus Indica, and described as 
spinning a small cocoon, active, under 24 inches long, slender, reddish in colour 
and glazed, the moth resembling the mulberry moth. The silk was declared a 
delicate white thread. Since 1839 no further information has been obtained as 
to this moth. Mr. Creighton of Maldah in 1889 mentions a wild cocoon on the 
mango tree ; the silk was used to mix with that of the arindy worm. Mr. Hugon 
also mentions a worm called “ haumpottonee.”’ It forms an imperfect, cocgon, 
feeds on “ most leaves,” is said to go through the same stages as other silkworms, 
is two inches long, brown and covered with hair. The moth is of the same color 
as the moonga, but only half the size. The cocoon is of a transparent yellow, 
with an opening at ore end. The silk is capable of being spun like eria silk, but 
not used, because it excites severe itching. This is identified by Mr. Moore 
with the Cricula trifenestrata which Captain Hanghton found also at, Moulmein 
feeding on the cashewnut tree (Aracardium Orientale), Other species are 
Antherea Frithii, Saturnia Sythetica, Actias Selexe, Attacus Hdwardsi, and 
some kinds of Ocinara; but Ihave found nothing definite as to their value as 

Ges Apomidic &; silk-yielders. They will be found noticed in‘a paper* in 

‘ the appendix with which Captain Hutton has favoured 
Government. I also reproduce in the appendix a papert 
by Myr. Brownlow of Cachar on the open air rearing of undomesticated worms, 
published in the Journal of the Agri-Horticultural Society. 


Attacus Atlas. 


Anthereaa Perotteti. 


A, Roylet, 


Other Species. 


+ Soe Appendix B. 








* Fishing lines are said to be made in Dinagepore from the silk of a worm feeding on Odina wodier, The fond 
bf the worm and the quality of the silk point to the identity of the insect with A. Perotéeti. . 
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NOTES ON THE INDIAN BOMBYCID® AS AT PRESENT KNOWN To US: 


By Carrain Tromas Ilurton, 1. @, 8 0. M. Z I, CORRESPONDING MuMprr oF THE AGRIOULIURAL AND 
TIonvicunrunan Socizry or Inpia,—parup Mussoorie, uz 260m Jury 1871. 





BOMBYCIDA. 


1. Bombyx mori—(Lin.)—The largest of the domesticated Chinese Bombyces, originally from 
China, about North Latitude 382° to 84°, Also in Japan. This has been cultivated in 
Europe, especially in France and Italy, as well asin Syria, Egypt, Persia, Bokhaty, 
Afghanistan, Cashmere, in one or two localities of the Northern Punjab near the hills, 
and thrives well at Mussoorie, evorywhere feeding upon various species of mulberry 
and everywhere an annual, only eacepé ati Mussoorie, where I can obtain two crops. This 
is the worm that lately failed in France after centuries of domestication. It occurs 
nowhere in the lowland Gangetie Provinces, but its name is assigned, in ignorarite, to 
ali the wnder-mentioned species. “Where ignorance is bliss, ’tis folly to be wise,” 
and after all, ‘“ what’s in a name? a rose by any other name would smell as sweet |’? 

This species has been introduced into Australia, where it is said to thrive well, 
although Dr. Wallace of Colchester has lately informed me that Australian eggs do 
not hatch so kindly and regularly in England as English-bred eggs; instead of 
coming forth in a swarm, they appear daily in small quantities only. This I attribute 
to the high temperature of Australia having acted injuriously upon the constitution, 
which is debilitated, 

The best silk of all is produced by this species, and readily sells with good recl~ 
ing, ab 25 shillings per Ib. Mr. Cope sold some at that rate which he produced in 
the Punjab ; and that reared at Mussooric fetched the same price. A splendid silk 
is produced by crossing this species upon the smaller monthly worm known in 
Bengal as the désee, but the crossing requires great attention, and the out-turn after 
all may not be worth the trouble, for unless very closcly watched and attended to, 
the worms will invariably revert to annuals. Silk—golden yellow when in health. 


2. Bombyx textor —Hutton.—This species is cultivated sparingly in several parts of India, but 
its constitution is thoroughly worn-out, and it ought to be sent toa hill climate, At 
Mussoorie it thrives well, and although like the last, an annual everywhere else, here 
it yields a second or autumnal crop also, Tt was originally brought from China, near 
Nankin, in North Latitude 82°, but is fast fading away from Bengal, It is cultiva~ 
ted in France and Italy and in China, as well as in Bengal, and in those countries 
gencrally produces a pure white silk; in Italy there are more white than yellow 
cocoons, but in France more yellow than white; this is dependent upon climate, as 
is well shown at Mussoorie where worms introduced from Bengal produce white 
cocoons for the first crop, but almost all yellow in the second crop. The worm being 
northern, is impatient of heat and suffers accordingly in constitution, the silk in 
consequence becoming white, which, as I have elsewhere pointed out, is generally a 
sign of loss of constitution, not only among silk-worms, but among ammals still 
higher in the scale of nature; the natural color of the worm of Bombyx mori is nearly 
black-brindle, whereas the worms under domestication are of a sickly creamy white. 
So, then, the climate of France being more temperate than that of Italy, produces more 
yollow than white cocoons. This species is often termed the Milanese or Italian 
stock, and in Bengal is known as the Burra pooloo, because its cocoon is larger than 
those of the so-called désee worms or polyvoltines. 

Tt is cultivated in Assam, and, according to Dr, Royle, is there and elsewhere called 
* Pat major,” although it is invariably confounded with 2. mori, than which it is 
at least an inch smaller, though in other respects closely resembling it, The 
cocoons are of a different texture, with more floss, The silk varies in price from 
18 to 22 shillings per Ib, Unless it be very soon transferred to the hills, this species 
will certainly die out; here I could insure its life without difficulty, 

3. Bombyx Cresi—Hutton.—This is the largest of the monthly worms, and in Bengal passes 
‘under the Native name of the Madrassee or Nistry, and ig as usual confounded by 
Europeans with B. mori, although the one passes as an annual, and the other as 
a monthly worm, 

The silk is good, of a golden yellow, and the worms thrive best in a temperate 

* climate; in Assam (apud Royle) it is known as “Pat minor.” This species is 
cultivated in several parts of India, and thrives well at Mussoorie, It is to be 
particularly remarked, however, that none of the Chinese species, whether annual or 
monthly, have hitherto succeeded in the North-Western Provinces, Dr. Royle long 
since remarking that all the Old Company’s Filatures did not extend higher up the 
country than about 26° of North Latitude, owing to the dry hot nature of the 
North-Western climates, 
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bye fortunatus.—Hutton —Known to the Bengalees as the désee worm, and like the 
others dignified by Europeans with the name of B. mort. Silk—golden yellow, 
distributed over Bengal and other parts of Southern India; but people know so/little 
of the distinguishing characters of species, that it becomes very difficult to say what 
species is alluded 1o in magistrates’ reports ‘less the native name is mentioned. 
This also is one of the polyvoltines. A sure mark of distinction between the worm 
of this species and that of any of the others exists in the fact that when near 
maturity, it becomes of a dull icaden blue color. This species thrives best in the 
cold weather. Itis very small, but yields a good cocoon, although the returns of 
silk ave said to be uncertain ; there are no dark worms observable among them. The 
worm is figured in the second part of my paper “On the Revérsion and Restoration 
of the Silk-worm,” as publishedin “ The Trasictions of the Entomological Socicty 
of London’”—(quod vide). 


5f Bombye Sinensis.—Hutton.—This is known as the “ Sina” of Bengal, but, like the others, 


it originally came from China; it is very prolific, and even at Mussoorie goes on 
yielding crop after crop, up to the middle of December. The cocoons vary in color, 
sonie being white and others yellow, while others even have a beautiful faint ereenish 
hue, These changes clearly show that the health of the worm is becoming impaired. 
There isa peculiarity about these also which may enable the tyro to distinguish 
them from any of the others; while all the other specics hatch slowly during the 
morming, from six to twelve o’clock, the Size worms come forth all in a batch, or 
continue hatching all day and all night. 


6. ‘Bombyx Arracanensis.-Hutton,—This I have only once been able to procure and the 


7. Bombyz 


worms died off soon after hatching. The cocoon is said to be larger than those of the 
Bengal monthlies, but very little beyond the fact of its existence appears to be known, 
and people are so apathetic in these matters that letters, as a rule, remain wnan- 
swered. As the species is supposed to have been introduced from Burmah, it may 
probably tum out to be the same ag that which was -lately reported to exist in 
Burmah. 

? Ihave heard of a species which in Central India is said to yield three 
crops of silk in the year, and that as soon as they are hatched; the worms are placed 
out upon mulberry trees and left there until they spin the cocoon. Some of the 
cocoons were kindly sent to me, but were so crushed in transit that they were destroy- 
ed; the cocoons were small, but silk good, of a pale color and something like those 
of B, fortunatus, T wrote for more cocoons and eggs, but my application has been 
unattended to, although my correspondent promised to assist me. 1 shall try again, 


The following, with the exception of B, Huttont, ave little known. Mr. F, Moore 
wishes to place them in a separate genus under the name of “ Theophila,” one of his 
chief characters being the rows of spines on the larvw; I object, however, to the 
establishment of this genus, because, in truth, we know little or nothing about them, 
and as to the spines, two species only are as yet known to possess them; nevertheless, 
they certainly do not stand properly under the genus Bomdyz, but we must wait yet 
awhile in order to ascertain whether all can be included in the same genus. 





8. Bombyx (Theophila) Huttont—Westwood.—This is a wild mountain species, feeding on the 


indigenous mulberry of Simla, Mussoorie, and Almorah. I first discovered it at 
Simla in 1887, and afterwards in great abundance at Mussoorie. In some years: they 
swarm to such an extent, that by the end of May, the worms of the first, or spring 
brood, have thoroughly denuded even large forest trees, not leaving a single leaf. 
In this predicament they quit the tree in search of another which they generally find 
near at hand, and which is then soon thickly covered with cocoons spun in the leaves; 
but if, unfortunately, they fail to find a tree at hand, the whole brood porishes, the 
most forward worms spinning cocoons among shrubs and grass. Tho trees thug 
denuded instead of dying, are in another month once more in full leaf, as if nothing 
had happened. 


It is a strong and hardy species, yielding a beautiful soft, whitish silk, and 
although the worm is too intractable and wandering to be treated in the usual manner 
in the house, yet [am by no means sure that it cannot be turned to good account 
by collecting the cocoons from the trees, as was evidently done in the outset by the 
Chinese with respect to Bombyx mori, For a full report I refer the reader to my 
paper Part IL, “On the Reversion and Restoration of the Silk-worm,” published in 
the “ Transactions of the Entomological Society of London.” 


9. Bombys (Theophila) Bengalensis—Hutton.—If the species discovered some years ago in 


Bengal by my friend A. Grote, Esq.,is correctly figured in my paper No. 2, just 
alluded to, then that sent to me from Chota Nagpore in 1869, by Mr. King, must be 
distinct, for it is in all respects as to shape, colouring, markings, &., a perfect 
miniature of B. Huttont; that it is distinct, however, is shown in the smaller size both 
of larva and imago, as well as in its being a polyvoltine instead of a bivoltine like B. 
Huttoni. To Chota Nagpore the food was the leaf of Artocarpus Lacoocha, upon which 
tree likewise Mr. Grote found his specimens; but as the latter gentleman was in the 
habit of employing an accurate native delineator of insects, I much doubt any error 
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occurring in the figure kindly supplied by him to me, and therefore am incline. to’ 
regard Mr. King’s species as distinct from My. Grote’s, and would term the Choth 
Nagpore insect Bombyx (Theophila) afinis, (nob.) in reference to the remarkable 
affinity to B. Jlut/oni, in all its stages. 
afinis—ITutton.—When. the yotng worms hatched at Mussoorie, from eggs and cocoons: 
sent from Chota Nagpore, I had no leaves of Artocarpus within some miles and was 
sadly puzzled to feed the worms; I tried, without success, the leaves of wild fig trees,’ 
jicus venosa, morus nigra, morus sinensis, ni. mullicantis, m. cucullata, m. serrata (wild), 
but all tono purpose, and I had almost made up my mind to lose the species, when it 
suddenly oceurred to me to try the leaves of m. indica. With these I guecceded, the 

. young worms ane coarse leaf into a perfect sieve in a fow minutes. 

Like B. [Muttoni, im the two-irst stages they wore dreadfully troublesome, wandering 
down from the branches and spreading all over the table, but as they grew largor they 
became more tractable and remained tolerably quiet, eventually spinning their cocodys 
in the leaf like B. Hudéoni. 

When the moths appeared, there was equal difficulty in getting them to pair, and 
then even many of them laid no eggs; those that did so, deposited them in batches 
and then, covered them over thickly with the brush or tuft of hair at the end of the 
abdomen; thus the eggs of B. [uttoni are pale straw colour, glued to the ixtink or 
branches of the tree, and quite naked, whereas those of B. afinis ave of an orange 
color and covered with dark hair. This renders it difficult to detect them on the 
bark, and the covering is probably used as a non-conductor of heat. The ego's of 

_ B. Tuttoni are scattered along the under side of the small branches or over ‘the 

bark of the trunk, whereas those of B. afinis are placed in patches or groups, and 
none of the eggs that remain without a coating of hair ever produce worms. I 
obtained four broods, the last being reared on the trees of AZ. nigra in the open air. 
Tam sorry to add that none survived the winter, although the cocoons were kept in 
aroom with fire; thus, after all my trouble, I lost the species. Tho silk resembles 
that of B. Huétont, and is equally good, although from the smaller size of the cocoons 
there is less of it, 

Mr. Grote kindly sent mea specimen of his moth which arrived, as usual by 
post, quite crushed ; the specimen, however, as far as I can remember, was whitish and 
very much smaller than that of 2. afinis, 

1]. Bombyx (Theophila) sudnotatus—Walker.—Nothing more is known of this species than 
is contained in Mr. Walker’s description of the moth, and that it was procured from 
Singapore by Mr. R. A. Wallace; neither the larva nor its food is mentioned —/ide 
Proc. Linn. Soc. Lond. iti. Zool,, p. 188. (1859.) 


Whether this be a true Theophila, we cannot tell. 


12. Bombye (Theophila) Sherwili,—Moore.—This is closely allied to B. Hud/oni, but the 
larva is unknown; all that has been ascertained is that the specimen was obtained 
from a collection made by the late Major J. L, Sherwill, but whether captured 

: in the plains or at Darjeeling, no one knows. People who have often collected at 

Darjecling assure me they never saw tho species there; hence I incline to regard it as 

a lowlander, feeding on Artocarpus perhaps. All that Moore says of it that it is 

“ allied to B. JTuitoni and differs from it in being somewhat larger, and of a grayer 

color, tho foreswing having the apical patch, fuliginous instead of black, and it has 

only a single transverse discal streak (instead of the two asin B. Tuttoni), A most 
prominent character is that the abdomen. is tips with black, as well as having the 


dark waistband.” 


13. Bombyx (Ocinara) religiose—Telfor—Although this stands asa Bombyx, the entire 
description as given by Dr. Helfer applics rather to a species of Ocinara. It is 
called the Joreo silk-worm by Helfer, and the Deo-mooga gilk-worm by Myr. 
Hugon. It is said to occur in Assam and Sylhet; but Ihave failed to elicit in- 
formation from those localities. Bombyces are far less erratic than the allied genera 
of Zheophila and Ocinara, and if indigenous in any district, there they will remain 
year after year, sometimes in greater, sometimes in lesser, numbers; but Zheophila 
and Ocinara ave both inconstant; plentiful one year, absent altogether the next, and 
with the latter sometimes for two or three years. Hence Grote for four or five 
years lost sight of Zheophila Bengalensis, and no one seems to have seen Helfer’s 
B. religiose since the time of its discovery. r 


14. Ocinara Lida..—Moore.—This species is found at Mussoorie where it feeds upon the 
leaves of Ficus venosa, the ‘larva being very like that of a geometra, and spinning a 
small white cocoon on the leaf or against a stone beneath the tree. It is too small to 
be serviceable. I named it after Mr. F, Moore, but he tells me itis the same as 
the Javanese O. lida. Itis a multivoltine. It feeds on the wild fig also, 


15. Ocinara lactea.—Hutton.—This also occurs at Mussoorie, fecding on Meus venosa and 
spins a curious little cocoon of a yellow color, within the leaf; over the cocoon 
is laid a net-work of yellow silk, too small to be of use. It has several broods 


during the summer. The larva is smooth, whereas that of the preceding is hairy. 
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16. Ocinara comna—Hutton.—The moth of this is white, with a dark comma-shaped. mark 
oe on the dise of the upper wings; hence the name. It occurs both in the Doon and 
at about 5,500 feet of elevation below Mussoozie. fo 


lt. Prilocha varians—Moore.—Is a small species foynd in Canara; and again by Mr. Grote 
in Calcutta. As a silk-yielder, it is of nowalte. 


Yor further remarks on these species, consult the second part of my paper “On 
the Reversion and Restoration of the Silk-worm.” 


a) 


8. Cricula trifenestrata—This handsome and curious species is found in various parts of 
India, sometimes in such numbers in the larva state as to, become a perfectly de~ 
structive pest; it denudes the mango trees of : pee leat, destroys the foliage of the 
cashew-nut, and is even said to attack the tea“plants. It occurs in Burmah, Assam 
Moulmein, and Chota Nagpore in Central India, The cocoons are formed in clusters, 
so closely interwoven, that they cannot be separated for reeling, which, indeed, their 
very texture prohibits; they are therefore carded, but are not much used; the 
cocoons are very irritating, from a number of minute bristly hairs from the eater- 
pillars. Iam inclined to think there are two species now standing under this name ; 
as some cocoons are very much reticulated, while those from other localities ave far 
more closely-woven and scarcely reticulated at all. This will never prove productive 
aga silk-yielder, unless the cocoons can be reduced 10a gummy pulp, and used for 
some other purposes. 


19, <Antherea paphia—Linn.—This handsome species is distributed all over India from 
Burmah to Bombay ; but it has to be observed that there are in this wide range 
several distinct species included under the name. To separate these offectually must 
be the work of time, and until it is done, there can no really good Tusseh silk be 
produced. That several of these species are capable of producing a very valuable 
article of commerce is an undoubted fact, and from its cheapness and durability it 
would be a boon to that class of the British population which cannot afford to 
indulge in expensive silks. There is a stupid outery against Tusgeh silk now raised 
at home by some of the would-be-knowing ones, who are quite ignorant of the fact 
that they are not sitting in judgment upon a genuine article, but upon one com- 
pounded by the natives by the mixture of the silks of three, if not four, distinct 
species whose fibres ave of different thickness, Take the silk of any one wncrossed 
species and reel it as carefully as is done with the produce of the Chinese Bombyces, 
and these cavilling quidnuncs, who do not know one species from another, would soon 

sing to a different tune, 


At present the native method is this: At the season when the cocoons have been 
formed, the jungles swarm ;with them, and men sally forth to pluck them from the 
trees. These at a however, contain several distinct species, a thing of which the 
natives are profoundly ignorant; these cocoons} are all promiscuously huddled 
together, placed in hackeries, and carted off to the dealers, They are then sorted 
according to size, thickness, color, &c., and named accordingly as akind of trade 
mark, but without any reference to specics. The cocoons selected for reeling are 
treated in the roughest manner and all kinds spun off together; those that are kept 
for breeding are allowed to eat out of the cocoon, as itis termed, and to interbreed, 
still without reference to species; and as this has been going on from time imme. 
morial, of course the species have become blended into a most confusing crogs-breed. 
Hence it results that if a dozen cocoons are taken at random, no two moths will 
probably resemble each other. " 


The system of crossing is not confined to the Tusseh group. Ihave detected it 
more than once in what were termed Japan worms imported direct from that island ; 
indeed, I have not only detected the cross, but I have succeeded in separating the 
species which composed it; in one instance, I found Bombye mori crossed with 
B. Sinensis, and on another occasion B. Tevtor and B. Sinensis in the case of 
domesticated species there is no great difficulty to contend with, but with 
regard to the wild species the thing is very different, and, in short, I can 
scarcely yet ay that I see my way at all clearly. In the Dehra Dhoon and ex- 
tending up the hill side to about 4,500 feet, or perhaps more, we have two species of 
Tusseh, one of which is also found in Central India ; what the other is, I am not yet 
prepared to say. Here, however, we have no artificial crossing, so that our species 
may be regarded as types. The difficulty is to get the sexes of two moths showing 
marks of relationship to come forth at the same time, so as to obtain a brood and 
compare the larve with others. To trust to the reports of the unscientific would only 
add to the confusion; a gentleman residing in one of these silk districts kindly fur- 
nished me with cocoons of what he declared to be distinct species, and furnished me- 
with voluminous notes, but neither the one nor the other furnish the slightest Aata 
upon which I can work or depend; that a cross exists I can see, but my correspon- 
dent is not able to enter into my views and wishes. To visit the jungles myself at 
the season when the worms appear is out of the question, and the cocoons afford no 
information. Nevertheless, I shall continue to collect hints from all who may be * 
kind enough to give them, 
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Antheraa nebulosa.—Hutton—This is one of the species that has been cyossed upon 
A, Paphia, and it seems to be not uncommon throughout Central India. It is a well 
marked species, and as specimens have been sent to England, we shall soon hear 
what the opinion is, provided the moths arrive in safety. ‘The silk would probably ’ 
rival that of 4. Paphia. 


Antherad f—I refrain from naming this until I can obtain move specimens; it is 
found in Central India and in the Dehra Dhoon. It is quite distinct from either of the * 
foregoing. 

Antheraa Pernyi.—Guér, Mén.—This species was discovered in Mantchouria to the north 
of China, whtre it seode oe ane oak. According to My. Atkinson, of the Educational 
Department, Calcutta, he"hss captured two specimens of what he declares to be this 
species at Darjeeling ; these flew to a light placed out in the evening, but nothing 
further was ascertained. The great difference between the climates of Darjeclipe 
and Mantchouria calls especial attention to this discovery, and leads one to ond r 
that the species has not been detected at Mussoorie and Simla, both farther to the 
north, It would be as wellif Mr. Atkinson would give his attention to the subject, 
and enablo us to bring it under cultivation. 


Antheraa Yamamai.—Guér. Mén.—This is a Japan species and is well thought of both 
in England and in France, where great efforts have been made to introduce it, but as 
yet with very indifferent success. Last year I received through the kind offices 
of Dr. Wallace an ounce of these eggs direct from Japan, and found them to thrive 
admirably on our hill oak; unfortunately my means weve not adequate to the under- 
taking, as gauze covers were found to be indispensable in order to ward off the attacks 
of insects, such as bugs, the larvae of coccinalle, spiders, &c., and as some of the 
young trees were about six feet in height, the expense was greater than I cared to 
undertake, as I was certain of no reward. However, the experiment was suddenly 
cut short in one night when the worms were in the fourth stage, by the incursion 
from below of a swarm of large black ants which carried off every one, so that like 
Lord Ullin, “I was left lamenting.” The species, however, is well worth another 
trial if only for my own amusement. 

Antheraa Assama—This is the Mooga or Moongah worm of Assam which produces a 
vory excellent silk, which, if well reeled by skilful hands, instead of being carded, 
would be oxtremely valuable. I have found this species in the Dehra Doon feeding 
upon a tree known to the natives as “ Kirkee,” but I only procured one male and 
have not since seen another. I am searching for it, as there must be more than one, 


Antheraa Perrottetti—Guér, Mén.—Said to occur at Pondicherry, but although I long 
ago applied to the late Mr. Perrottet, he could not procure any specimen of it, 
although he sent Anihereu Paphia (vera) and Actias Selene, 


I am half inclined to regard it as a mere variety of 4. Paphia. 

Antheraa oy hee found at Darjeeling, the cocoon resembling that of the common 
Tusseh ; but no one seems inclimed to do more in those regions than collect the 
moths. 

Antheraw Frithi—Is another Dazjecling species, of which we know no more than of the 
last. At that station, where species are abundant, no one ever does more than collect 
the imayo. 

Antherea Royle—Moore—Is common at Simla, Mussoorie, Almorah, and, 1 think, Dar- 
jecling. It feeds upon the common hill oak, spinning a large but thin cocoon between 
‘three or four leaves. I found it at Simla in the winter of 1836 by following a flock of 
tomtits, one of which, after a time, bogan tapping so loudly that I hastened to the spot 
and found the little fellow hard at work on the outer cocoon from which I drove him 
off and pocketed the prize. The outer coating is very strong, and I do not think it 
could be reeled ; but within this case is the true cocoon, of an oval form and yielding a 
good silk. ‘The worms are easily reared, and sometimes give two or three crops, 
but this is when treated in the house. 

The males will couple with Antheraa Paphia, but the produce never comes to 
anything. 

Antherad ?—This is a species occurring near Bombay and discovered by the 
Messrs. Robertson, of the Civil Service, who regard it as allied to 4. Yamamad of 
Japan, They have very kindly promised to send me cocoons as soon as procurable, 
From the rough sketch of the cocoons which Mr, H. P, Robertson sent me, it certainly 
appears to differ from 4, Paphia, though I do not think it can possibly be 
A. Yamamat, 

Antheraa ?—Nothing is known of this species, except that I possess a well formed 
(probably male) cocoon of about the size of one of the Bombyx mori; the peculiarity 
exists in there being no vestige of a pedicle or safety rope, the cocoon being equally 
perfect at both ends, Unfortunately, during repeated illnesses, the label has been lost, 
and I have not the least recollection of where it came from or who sent it, although 
I incline to think it came from Madras through the kind offices of Mr. A. H. 
Blechynden, I am particularly anxious to obtain living spocimens of this which is 
not only an wndescribed species, but promises to be a valuable silk-yielder. 
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These remarks will serve to show how much scientific work yet remains to be 
done in this single genus of utheraa. : 

Altacus Atlas —Linn.—This, the largest of the real silk-spinners, is common at 6, 60¢ 
feet at Mussoorie and in the Dehra Doon; it i found also in some of the deep warm 
glens of the outer hills. It is also common ae Almorah where the larva feeds almost 
exclusively upon the “ Kilmorah” bush ox Berberis Asiatica ; while al Mussoorie it 
will not touch that plant but feeds exclusively upon the large milky leaves of Juico- 
neria insignis. The worm is perhaps more easily reared than any other of the wild 
Bombycide, producing a very large and well-stuffed cocoon of a grey color and 
somewhat difficult to unwind ; a strong ley of potash appears to be the best solvent. 
The species is also abundant in Cachar, Sylhet is found also at Akyab, in 
Arracan, as well as in China. 


Aitacus Liwardsi.—This species was discovered at Darjeeling and is much darker in color 
than the other, and rather smaller in size, but nothing seems to be known of its 
food and silk. 


Attacus Cynthia.—Abundant at Mussoorie, feeding on various wild plants; common in 
China where it feeds on Ardanthus glandulosa; found in Assam, Cachar, Saugor. Al- 
though it is commonly reported to be under cultivation in different places (vide Colonel 
Agnew’s Assam Report), yet such is not the case, the Adéecus ricini beng in India 
invariably mistaken for it. Indeed, until a few years ago, when I pointed out the fact, 
Altacus Cynthia was not known to occur in India, the other species passing under that 
name, as the silkworms did under that of B. mort. Attacus Cynthia has been imported 
into France and England and reared out in the open air on trees of Aidanthus glandulosa ; 
it has likewise succeeded to some extent in Australia, and I believe they have it 
also at the Cape of Good Hope. There are difficulties attending the reeling of the 
silk as there is with all the A//aci, but nevertheless the French have succeeded in turn- 
ing out some very good silk pieces. In England itis not quite so highly thought 
of as it once was. In Australia Mr. C, Brady has produced silk from it. 


31. Adiacus Ricinii—This is the worm that produces the silk known to the natives 
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as the Axrindy silk; itis easily reared and feeds on the castor oil plant Ricinus 
communis, The silk is obtained by carding. The chief places of cultivation are 
Assam, Rungpore, and Dinagepore, in Eastern Bengal, wot at Dinapore, as stated. 
in one of Dr. Bennett’s reports. It isalso cultivated in smaller quantities in other 
places. The Mekirs to the eastward possess a very fine kind with white silk. dt/acus 
ricint thrives well at Mussoorie, and has been introduced into France, Algeria, Malta, 
and other places. 


Atlacus Guerinti—Moore—Is known only from a few specimens of the moth in some 
museum in England, and 1 am induced to regard it as no more than an ill-fed 
specimen of 4, Ricini. I have failed to procure it from any part of the country, 
though I have seen an approach to it in ill-fed specimens of the former in my own 
trays. This under-feeding, or semi-starvation, is well exemplified in some very Lilli- 
putian specimens of detias Selene, received from a gentleman who reared it at 
Seramporé, near Caloutta, where he only supplied the worms with food twice a day; 
the moths are only a quarter of the natural size. 


Aetias Selene—Very common. in a wild state at Mussoorie, where it feeds on the wild 
cherry, wild pear, walnut, cedvela paniculata, coriaria nipalensis, and several other 
forest trees and shrubs. It occurs also at Almorah, Darjeeling, Assam, Cachar, 
Saugor, and at Serampore, near Calcutta. Mz. C. Turnbull failed to reel silk 
kee ry cocoons sent down from this, but it has been reeled, though there is not 
much of it. 


Actias Manas—Doubleday—Occurs at Darjeeling and is a very large species, but 
nothing has been recorded of its habits, food, or produce. * 

Actias Leto—Is another Darjeeling species, the economy of which has yet to be ascer- 
tained. 


Saturnia pyretorum—Occurs at Darjeeling and Cachar, but nothing more is known of 
it. 


Saturnia Grotei.—Has been found at Darjeeling, and’ one or two specimens have been 
captured at Mussoorie, but collectors of moths make no inquiries as to economy, and 
fox all' practical purposes the species might as well remain unknown, I am inclined 
to think that the larva feeds on the wild pear tree (Pyrus Kytud ?) 


Saturnia Lindia—Moore.—Of this nothing more is known than that it occurred in a 
collection made by the late Captain. James Lind Sherwill, and is supposed to be from 
Darjeeling or its neighbourhood, It is allied to Saturnia Grotet. 


Saturnia Cidosa—Moore.—From Captain J, L. Sherwill’s collection also, and from North- 
Eastern India, but we have no information regarding it. From its being closely 
allied to Saturnia pyretorum, I should he inclined. to suppose it an inhabitant of 
Darjeeling or Cachar. 
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Neoris Hutloni—Moore.—Found by myself at Mussoorie at about 6,500 feet of elevation, 
feeding on the wild pear tree. The larve are to be found in April. The cocoon is 

an open net-work, and would produce no silk, 

Caligula Simla—Oceurs at Simlay Mussoorie, and in Kumaon, feeding on the walnut, ” 
salix Babylonica, wild pear tree, &c., but the cocoon is a mere coarse open net~work 
through which the pupa is visible, and yields no silk, 

Caligula Thibeta—Occurs at Mussoorie, where I have taken it on andromeda ovalifolia, 
wild pear, and common quince. It occurs also in Kumaon, but the specific name is 
a misnomer, the insect never approaching Thibet, Specimens were taken out of a 
collection made in Kumaon, and because the collector travelled into Thibet it was 
ridiculously enough called a Thibetan collection, and the species named accordingly. 
The cocoon ig a coarse open net-work through which the larva is visible, but there is 
no available silk. 

Loena Katinka.-—West.—A very beautiful yellow moth discovered origmally in Assam 
occurring also, aecording to my ideas, at Mussoorie. Mr. Moore, however, considers 
mine as distinct. I am not quite satisfied that the cocoon will not yield silk, but 
there is very little of it, 

Loepa Sivalica —Hutton.—Closely allied to the last, and found at Mussoorie at about 
5,500 feet and lower. It will probably yield a small quantity of silk. : 

Loena Miranda.—Atkinson.—Found by him at Darjeeling ; a good and handsome species, 
but nothing more is recorded of if, ; 

Loepa Sikkimensis.—Atkinson.—A. very beautiful species found by Mr. Atkinson at 
Darjeeling. It may be known from the others, by the smaller size, and by the wings 
being clouded with maroon, Of its economy nothing is known. 

Three or four other species of this family occur in Darjeeling and Sylhet, but 
beyond their existence, nothing is recorded. 

Those species, which like Actias selene and Antherwa paphia, weave strong com- 
pact cocoons perfectly closed at both ends, are furnished on each shoulder with-a hard 
wing spur for the purpose of separating the fibres when the moth is ready to come 
forth ; it may be heard grating against the silk and the point may often be seen 
mrotruding, It is common to the genera Actias and Antherea, and was discovered 

ry myself. 

In Attacus, Neoris, and Loepa, the upper end of the cocoon is left open, the 
fibres pointing forward closely arranged, like the fine wires of a mouse-trap. No spine 
is needed in these genera. 

In Bombyx and others, although the cocoons ave entire, the silk is loosely woven, 
and the fibres being moistened by an acid from the mouth, are then easily separated 
by the claws on the forefect of the moths. 

This is about the state and extent of our knowledge of the Bomdycidw of 
India; that there are many other species yet to be discovered, no naturalist will 
think of denying. Nature is the book through which the Almighty teaches man 
to look from earth to heaven, and as His works and knowledge are boundless, so 
has this beautifully illustrated book no end. 


Mussoonis: the 26h July 1871, THOMAS HUTTON. 
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REMARKS ON THE DISTRIBUTION OF SILK TRIES. 


ny oon 


* Before proceeding to describe the modus operandi in a piece of silk cultivation, it will be 
necessary to make a few remarks on the distribution of those silk trees which are most promis- 
ing in respect of utility or abundance, or both. er 


Any considerable portion of upland (1,000 acres for instance) that may be taken up in a 
blosk will be suve to consist of both upland and alluvial land, and of these the proportions 
very, the alluvial in many places constitutes a half, sometimes a third, and seldom less than a 
quarter. . ; 

Tf the grant should be situated in an uninundatable part of the country, the outlying 
portions of the alluvial land will generally consist of {ree jungle containing a large proportion of 
silk trees, patches of from ten to fifteen large trees. In each patch will generally be found, 
called by the natives Chelitaoora, and consisting of Dillenia Speciosa alone, or with little inter- 
mixture; on this the Atlas worm feeds. 


- © The Juki or Ooriam (Andrachne iifoliata) one of the Mooga trees, will also be found 
pretty evenly ‘sprinkled over such land at the rate of from two or three trees at least per acre, 
and more uniformly than Dillenia Speciosa, 


“The Ficus Indica, Butt or Banian, the food of another species gf Antherza, also affects 
such lands, and may generally be found one to every ten or fifteen acres, and of a large size. 


* The alluvial land lying within the borders of the upland, and divided and enclosed by it in 
strips of varying width and length (called by the natives “towars’”) is generally too detective 
in its drainage to admit of tree jungle, but here and there, intermixed with the null and ekur 
grasses, there may be found a swamp tree (Heojol) fed on by the tussur worm; this tree taken 
alone is too sparse, but might be made use of in cultivation in conjunction with other trees. 


“ Ascending the uplands we shall find, particularly in* secondary foyest, the Soom (Zetran- 
thera lanciafolia) which scarcely occurs on alluvial land, in considerable numbers, averaging 
perhaps four or five fine trees to each acre besides saplings; this tree should be specially sought 
after, being one of those on which the Mooga worm feeds. 


“In deserted ‘ jhooms’ of ten or twelve years standing, large patches of fifty and sixty acres 
in extent will be found to consist almost entirely of koorkooree and 4 Gordonia? Wild tea never 
oceurs in anything like the density and abundance of these plants, the land is occupied by 
them over large tracts quite as advantageously as it could be were they cultivated, and all that 
is required is, that they should be thinned out by the hand of man instead of being left to the 
natural process, which is tedious and irregular. 


“ Where these plants occur, so completely is the land shaded by their closeness and regu- 
larity, that weeds can gain very little ground, and are easily checked. 


“ Sueh patches as these would prove most valuable in a mixed system of cultivation, as both 
of the trees are fed on with avidity by the Atlas worm, Even allowing the necessity of card~ 
ing the silk, and its consequently inferior value, these drawbacks would be compensated, in a 
great measure, by the yield that land so advantageously occupied would give, the facility of 
protection against birds, and the low cost or rather the small amount of labour,t by which the 
weeds might be kept down on the overshaded land, to say nothing of the advantage of having 
yeady grown trees, 


“ Those can best appreciate the advantage of having their land in this overshaded state 
who have experienced the trouble and expense and the frequent failure sustained in getting their 
lants, whether of tea, coffee, fruit or any other objects of culture, into that advanced stage 
in which they overtop or oveyshade the weeds, and are in no further danger of check or de~ 
struction from that source, 


“Tn such tracts of primitive forests as there may be in the grant, wild mango and black 
varnish trees will be sure to occur in considerable numbers, the foliage of which is convertible 
into cardable silk, through the medium of an abundant, social and very hardy silk-producing 
bearworm, Cucula 8. P., to be described hereafter. Thus, both upland as well as alluvial will 
be found to possess large numbers of silk trees, which it only requires the industry and intelli- 
gence of man to turn to a good advantage by availing himself of what natuye has done for him 
and supplementing her deficiencies. Any one who attempts rearing alc worns on jungle trees 
will not be long in finding out that the shape of these trees, as they exist wild, is by no means 
the most favourable possible. In the original forest they are by mutual influence dyawn up 
with not long stems, and want of pruning has given them wide straggly hedds; in these heads, 


_ * By this I would be understood to mean that sort of forest not necessarily very recent or of small growth, 
vhich takes the place of the primitive forest, when that has been removed in, Kookee or Bengali cultivation, and 
then at the same time, the land has not been too much scourged or interfered with by cattle-grazing, wood-cut- 
ug, &e.; for, in this case, as I have before had occasion to remark, instead of forest, bamboo weeds, scrub and’ 
asses get the prevalence and hold it. 


“+ Money by no means implies labour, especially in Cachar, where » planter may have his chest full of rupees 
1d not a local labourer on the garden. 
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though there is no deficiency of foliage, % occupies more spacesin surface than in depth, and 
is in‘detached and disjointed portions. = * 

“The difficulties presented by these defects, when it is attempted to rear worms on the ' 
trees, are by no means small; in the first place, the long bare stem is a disadvantage, when it is” 
considered that the tree must be climbed, both to put the worms on it, as well as to move the 
* produce; and the foliage being in detached masses, makes it necessary to apportion the worms. 
not only to the whole foliage, but to every individual detached portion of it; besides this, the 
worms being unable to reach more food when they have consumed that they are on, -without re- 
turning by the main stem, are liable to become restive. 

“In gathering the cocooris*also, the more straggly the head, the greater is the risk to life 
and limb from loss of footing and weak branches. 

“On the other hand, there can be no doubt that if it be attempted to alter the shapa of 
the tree, and to give ita shrub by habit, by cutting off the head together with more or De 
of the stem, the tree both sustains a great shock, from which it takes a considerable time to 
recover, and to reproduce a system of branches of equal extent with those it lost. 


“ When once, however, the trec had recovered its strength, and had formed a close and dense 
head of foliage not too high from the ground, both the apportioning the worm to the tree 
and removing the produce would be greatly facilttated. The work-people (who have generally 
an inveterate dislike to climbing, and no wonder) would easily be enabled to reach the larger 
boughs from the ground, and by means of them the very extremitics of the smallest twigs, 
which might then by a regular system of pruning be easily kept within reach—and as all. the 
extremities would anastomose—the worms would be enabled to move about freely in search of 
their food by the outside instead of the inside; and owing to the multitude of twigs would be 
little likely to disturb each other; the cocoons also would be more uniformly distributed over 
the tree, and could be easily got at and detached. Of trees, when pollarded, all are not alike 
in their reproductive power. Tea, for instance, suffers very little from the process, and has at 
the end of a year all its original foliage and more. <Andrachne trifoliata, T. lanciefolia, 
D. speciosa, are also, especially the first, quick reproducers; but this is not the case with 
EF. Indica, Nuclea Cadamba, and one or two other silk trees, which should, therefore, be left 
in their original form. 

“As to the length of stem which should be left to form the frame-work of a future tree, 
if the stump be too short, there will not be room for the simultaneous production of a sufficient 
number of boughs to support the full quantity of foliage the tree is capable of producing. 
From trials made, it would appear that in most cases, a stem of ten feet in height affords ample 
room for boughs to produce a fine and syrhmetrical head; a greater length of stem would 
therefore be unnecessary, and only throw difficulties in the way of climbing. 


“The reduction of the tree to this height should be performed in two operations; the first 
at some height above the ten-foot point, in order to allow for lacerations, which will necessarily 
take place owing to the great weight of the upper portion of the tree, and its being generally 
more or less out of the perpendicular ; the second operation should remove the lacerated portion 
with a sloping cut so as to avoid canker. 

“Previous to reducing the trees to the shrubby form which would seem on the whole.to be 
the most advantageous, the foliage already on the trees may or may not be converted into 
silk; if ib should be decided to take off a crop, a sufficiency of worms should be placed on the 
boughs near their junctions, whence they will find their way to the extremities; the worms 
having consumed the leaf and spun, the entixe boughs should be lopped down, at as near their 
junction with the main stem as possible; this is easily accomplished with a common dhaw, as 
the horizontality of the boughs greatly helps their breakage; the cocoons should then be 
gathered from the fallen boughs. The branchless trunk should now be reduced. to the proper 
height, as proviously directed; this being done in June and July, the trunks will give little or 
no leaf that year, all their energy being consumed in forming buds, but by the setting in of 
the rains in the following year, the trees, though they will not have attained the full develop- 
ment they are capable of, will yield a very fair crop of silk. . 

“The shrubs (for such they are now) should of course be pruned regularly at the com- 
mencement of the cold weather, a proper number of leading branches only being left, and 
the shoots not allowed to become straggly. Tho labour required to effect this is very insigni- 
ficant. When once the shrubs have got back their full strength, they will bear being stripped™ 
of their leaves twice a year for many years in succession, provided they are allowed the six 
months from November to April to recruit. 

“In forming a silk plantation, too much stress cannot be laid on the necessity of care 
being taken that the roots of the trees shall not be cut in hoeing. = 


“he roots of all jungle trees, and especially on uplands that have at alla steep pitch, are 
very superficial and easily injured, and if in the course of hoeing the plantation over all the 
roots met with at a depth of even six inches be cut indiscriminately, the trees will sustain irre- 
parable damage; the damage may not show itself immediately, but will soon be perceived 
in the sickening of the trees, and their death perhaps as long as one or two years after. 


“Tn a tea plantation, of course, injury to the roots of the forest trees is not avoided; on 
the contrary, it is rather an object, but in hoeing up the land for silk, something narrower and 
with a loss extent of cutting edge than the common koddallie would be necessaty. Having 
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reduced to a proper shape all the tees available for silk4hat are already on the land, the next 
object of a silk cultivator will be to fill in the vactmotes: to do this to the best advantage, it 

- will be necessary to select from among the known silk trees one which at the same timé that 
‘it yields a good unreelable silk, also strikes readily from* cuttings, as the method by secdlings 
is generally tedious and uncertain. =~ 
- “TI know of no tree that unites in itself more of these desirable qualities than the Ooriam, 
(Andrachne trifoliata). Large-sized boughs of this tree, placed in the ground and supported by 
a tripod of bamboos, become in the course of one year immoveable trees, and the worm that 
feeds on it is the mooga, than which none can be of a more desirable quality in every respect; 
besides these advantages, the tree is of sufficient abundance em low J&nds to afford an ample 
supply of large sized cuttings. ‘None of the other mooga trees strike with sufficient readiness 
from cuttings; and the Soom (T’Lancicefolia), though desirable in other respects, is a very slow 
gyfver when raised from seed. The cuttings should be planted at the time the natives choose 
té put in their plaintain and other fruit trees, and if possible not later than July. 


“Tn this sort of cultivation, it would not be advisable to bur the jungle, as it lies on the 
Jand, as is done in forming a tea plantation, as the injury to the foliage and bark of the trees 
would be too great; all bamboos, therefore, and undergrowth, together with the trees that are 
not retjuired for silk, should be either thrown off the land or else burnt in heaps at a proper dis- 
tance from the trees that are to be preserved. 

“The frait-yielding power of the trees is much impaired after pollarding, and in most 
insirnces entirely suppressed; this is probably an advantage as far as the yield of leaf is 
concerned, and at any rate is no drawback. 

“Having given some idea of the method of forming a plantation, it will next be necessary 
to point out the difficulties to be encountered in rearing worms in the open air. 


“These are hail, wasps, ants, crows and other insect worms ;—birds, lizards, ichneumon 
flies, and the unusual early setting in of cold. Mr. Hugon mentions in addition, bats and owls. 


“The lizards and flies may almost be neglected. Crows and other insectivorous birds are 
easily deterred, and do by no means so much mischief as might be supposed; a boy with a good 
pellet-bow, going from tree to tree, might easily protect from six or ten acres of trees during the 
critical time, which, however, is not over a month. 


“Wasps, large and small (particularly the large), are very destructive, as also a specics of 
ferocious and venomous stinging ant (Duhya pipra), which exists in immense numbers in the 
hollows of all trees, and a single sting of which is death to the large worm. Unfortunately, too, 
they invariably use their stings for numbing their prey, if it should show signs of resistance, 
in the attempt to drag it away. Both this ant and the wasps kill much more than they actually 
want for food, and hence are serious evils, to be got rid of if possible. 


* A fluffy net, placed over the tree, would keep out the wasps, but as this would scarcely be 
remunerative, a certain, precentage (which at all events would not exceed five) must be allowed 
for their depredations; placing decaying fruit or goor near the trees, might possibly divert them 
from the worms. The ants can fortunately be got rid of to a great extent by a method adopt- 
ed in Assam, viz., putting a plate of decaying fish at the foot of the tree which will not 
fail to attract them in large number ; as soon as the plate is full, boiling water is poured on, 
and this process is repeated until the diminishing numbers show that there are comparatively 
few left ; in addition to this, boiling water might be poured into the hollows, and sulphur 
smoke injected with a pair of bellows would probably have an excellent effect. In shaping 
the trees, however, much may be done towards obviating the nuisance of ants by leaving no 
laceration, which might afterwards form cankers and give them a lodgment, ‘. 


“ Hailstorms, if severe, would certainly prove very destructive, but in most years the severést 
storms are over by the middle of April, <4. ¢., before the worms are hatched, and if the first 
crop or bund should be ruined by severe hail in May, such as we had in 1864, there would be 
the more leaf for the second brood in September, at which time hail has never been known to fall in 
this district. The second brood may, however, suffer from another cause; should the perfect- 
ing (or the ripening, as the Assamese call it) of part of the worms be protracted into November, 
and should there, at the same time, be an early sotting in of cold, the worms become very 
uneasy, descend from the trees, and spin prematurely on whatever comes in their way. We 

lost a whole brood of Moogas in this way once, but the Atlas is more hardy and does not suffer 
so much from this cause. 

“ The next point to be considered is the raising of stock for the plantation ; this part of the 
business will require great care and attention, as upon it depends the whole success of the 
speculation. 

“ Without actual experiment on a large scalo, it is impossible to state exactly the course +0 
be pursued in this department, as modifications might be necessary which it is impossible even 
to guess at without actual trial on such a scale. With our present experience, the following 
seems the best course to be pursued in obtaining a supply of eggs :—a sufficient number ‘of 
healthy breeding cocoons should be set apart either from the plantation or the stock trees; in 
apportioning the sexes, the females can be distinguished from the males by the experienced eye, 
with a very small percentage of error, by their greater size. 


The equality of the sexes being observed, the cocoons should, when about to hatch, be : 
hung on a tree (either that proper to them or any other), having aroomy and not very coarse 


APPENDIX B. 11 


net placed over the whole, so as to keep iy the males; too greater number should not be placed 
under one net, or they might disturb onemother. It may be asked why alarge room should. 
not answer as well; the reason is because the moths immediately find out they are not ina. 
state of nature; hence they become alarnféd and will not visit the female. The moths do not: 
unite the same night they issue from the cocoons; they take the remainder of the night to 
develope their wings, and the female to reject a watery fluid with which the body is filled. 


“The pairing does not take place till the next night, and the process of impregnation lasts 
the whole of this second night and the day succeeding, in the evening of which, as the process 
is nearly complete, the male should be driven away and the female shut into a basket to lay; if 
they be left, they will *bothMese flight during the night; the female remains quiescent on the 
cocoon from the timo of her issuing till when about to lay. She can with ordinary care be 
carried about without letting go of the cocoon, and as she never goes in search of the male 
she requires no tying, which process only invitates and disturbs her, though some seem to a 
sider it necessary. 


«The pairing off and laying of the whole batch should be finished in the course of a week, 
within which limits the bulk of a wild brood (if healthy) do not fail to appear. The manual 
approximation of the male and female moths, as practised by the Assamese with the moe 
docile Evia and Mooga moths, would probably be unsuccessful with the wild Atinanse aot 
Anthersas, 


In order to ensure success in all operations with the wild worms, it will be necessary 40 have 
a due regard to their habits, which are somewhat different from those of worms which ‘h&ve 
been cultivated through several generations; the former inherit a considerable share of Be 
ness from the egg, and will not bear handling or moving about in the way cultivated worms 
will; any motion to which they have not been accustomed, such as a jar, will disturb them, and 
set them wandering, and the same remarks apply to the moths. 


“The stock trees before mentioned are trees which ib will be found necessary to have, in 
order to secure as large a supply of eggs as possible from the jungle cocoons with which the 
plantation is to be started. Of these trees, there should be one species (not necessarily more) 
answering 10 each species of worm. No dependence can be placed on procuring a sufficiently 
large supply of cocoons from the jungles to stock a plantation at the outset; on the contrary, 
so sparsely do they occur in their wild state, that after a diligent search the planter may be 
rewarded with perhaps a single female of a certain species: of this he must make the best, he 
will rarely fail to secure a mate by mere exposure; and in order that he may lose as few as 
possible of the progeny, he must resort to the stock trees before insisted on. These trees should 
be situated for convenience sake as near the houses as possible, and should be provided with a 
fine net, not necessarily as large as the propagating net, but having’ meshes of sufficient small- 
ness to keep out the small wasps (bullahs), which are especially destructive to the young worms, 
and will scent out and attack them ina verandah or even inside the house; the stock tree 
should also be well purged of ants and other vermin. 


“ After frequent trials, we have found rearing the worms in-doors, whether on trays or on 
branches placed in bottles of water, to be very unsatisfactory ; sooner or later it is necessary to 
disturb them to change the leaf, and this sets them wandering over the edges and underneath 
the tray, so that it is some time before they find their food again. 


“ Unlike the more docile Eria, the wild worms will not feed in close contiguity and appear 
to disturb each other. Whether any change will be brought about in the habits of the wild 
worms in this respect, it is for a lengthened course of experiments to decide. 


«The wild Mooga of Cachar, which there can be little doubt is identical with the Antherwa 
Assama, or cultivated Assam Mooga,* shows in its wild state the same want of docility with 
all other dond fide wild worms; but we sce the Assamese have in the course of time overcome 
this wildness, and induced the moths to pair readily in captivity, and the same result may 
therefore be looked for in the case of the Atlas; and of all the wild species that man should find 
it worth his while to domesticate or train. 


«The climate of Cachar is favorable both to the growth of silk-worms as well as to quick 

‘ yeproduction: the warm and moist atmosphere which prevails from the setting in of the rains 

in April to somewhat beyond the autumnal equinox, affords a stimulus, and encourages quick 
development in all the stages of insect life; durmg none of the breeding months, and the 

comprise the hottest of the year, does the heat of the sun scem to check the growth of the 

worms or injure them, unless they happen to be exposed to its direct rays; protected by their 

i an ee a tM a 


* Tf there should be any lingering doubt in the minds of naturalists as to the absolute identity of the 
cultivated Mooga of Assam with the wild worm of Cachar above referred to (which unfortunately has no native 
name here), it ought to be set atyvest by the consideration that, besides the identity in appearance, which no 
authority has yet gainsaid that I am aware of, the worm of Cachar has been found to feed in a state of nature 
on two pf the identical trees on which the woe is cultivated in Assam; and this in primeval forest and ata 
distance of a hundred miles from the nearest silk cultivation. Moreover, in Cachar, no other silk-yieldey that 
ceuld be mistaken for it has yet been found to feed on these trees. The inference is, that the Assamese (in the 
case of these two trees at least) have availed themselves of natural adaptation, and irained the worms on those 
trees on which, in the first instance, they found them wild; and this supposition is strengthened by the fact that 
the wild worm of Cachar is by no means a diffuse feeder like the Atlas, but feeds on a very limited number 

eof trees, and those possessing for Lhe most part aromatic leaves. 


M., Periottet, Nera noter the exceptional occurrence of four generations of the Saturnia Mylitta 
feeding on the Zizyphus Jujuba: this worm is probably the same as the Cachar Tusser feeding on the same tree. 
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leafy covert, they endure even wis broiling days of Mey without suffering in their health as is 
“shown by the first brood being in no way inferior tiowhat which, coming in in the latter part 
- of October and commencement of November, enjoyé\ a portion of cool weather; indeed,*as has 
- been before mentioned, in the case of the Mooga at any rate, I have observed cold check de- 
velopment and produce a decided injury to the hedith of the worms; there would seem, 
_ therefore, to be a strong reason for concluding (in opposition to ideas hitherto prevalent) that 
the moist and warm climate of Assam and Cachar, natural to the worms, is the best for them 
in every respect, so long as the natural conditions they exist under are not altered. 


“Two broods at least of wild worms are comprised between April 15th and November 15th. 
The first brood attain maturity at the end of May and commencéfiént cf June, and the last 
at the end of October and during the first few days of November. Some irregularities are 

. occasioned by the stragglers of cach brood, of which there will be sure to be some even out 
' offthe same batch of eges; though the irregularity in the hatching of the eggs seldom exceeds 
day or two, there is room for, and in all probability does exist, a middle brood between the 
two before mentioned. We have met with full-grown worms late in August, it is very im- 
probable that these should be stragglers of the first brood, and they in all probability belong 
to a distinct or middle one ; of the existence of such a brood (though strongly suspecting it), 
‘T tae not, however, been able to satisfy myself. 

«The worms of the last brood, which, as before stated, spins in the latter end of October 
and beginning of November, lie dormant in the chrysalis state, through the whole of the cold 
weather, through the whole of the hot, though not moist month of March, and do not turn 
ino moths until about the 15th April, thus again originating the cycle. Chrysalides of the 
Mooga and Tusser occasionally turn in January and February. The eggs take about eight 
days to hatch. Even if there should be three broods, itis doubtful if any advantage would 
accrue in. a silk garden from making use of all three instead of two only, the first and last. 
The trees themselves would have to be considered as well ag the worms; to strip them too fre- 
quently of their leaves would be like killing the goose that laid the golden eggs, and proba- 
bly after all produce little extra wain to the cultivator beyond what would accrue if the plants were 
allowed plenty of time to put forth and ripen their foliage. There can be no doubt that crude 
unripened foliage both yield an inferior quantity, ifnot quality, of silk, and are also less 
wholesome food for the worms than foliage which has had a proper amount of sun and air, 

“T now append a list of the forest trees fed on by those worms which are likely to be of 
practical utility in silk cultivation, and in order that the identification of the trees may be 
rendered easier, I have to the best of my ability delineated them. The native name has been 
given except when there was none, but it is not to be depended on, some names being purely 
local while others are common to Cachar, Assam, and indeed, the whole of Bengal, as the Baer, 
the Chelita and the Kadam. The trees given are those that have come under my own observa~ 
tion, but the list is probably far from exhausted, especially with regard to the Atlas, which 
seems more entitled to the term ommivorous* than any other. Probably, were proper 
search to be made, the list might be doubled if not quadrupled, and it yet remains to be ascer- 
certained how many trees there are on which the worm does not occur in a state of nature, but 
on which it would nevertheless be found to thrive, if, for stance, the “Ping,” Inga species 
(Mymosce), which is the food of a silk~producing sphinx, should be congenial to the Atlas, the 
percentage of Atlas trees would at once be greatly increased, this tree being one of the most 
common and generally distributed of any. As has been before stated, even if science should 
not succeed in overcoming the unreelableness of the Atlas cocoon, it would still be worth culti- 
vating as a cardable silk, owing to the great abundance in which it might be grown; where the 
other silks could only be produced in seers, this might be obtained in maunds, and mighteven, 
under a proper system of culture, cost very little more to produce than the fine and long-stapled 
cotton, The Atlas trees are— 

“1, Phakeera—Cinchonacere ? Foliage slightly bitter, stature middling, tolerably abun- 
dant, 

«2, No native name,—probably a laurel, foliage redolent of prussic acid, fruit like a 
plum, kernel containing a large proportion of oil, resembling that of bitter almonds; stature 
large, not very common. 

3, Could not find out any native name, but the tree may easily be identified by its 

asemblance to the China tea plant, and its frequent occurrence as a weed in tea gardens, 
where itis often left by the weeders by mistake for tea; stature middling, common in jhoom 
lands ; lesgyso in primitive forest. 

“4. Nagdana, Arternisia, s. p.? * An annual, and one of the most common of jhoom 
weeds ; it may be known by the satiny pile on its leaves, which rubbed in the finger and smelt, 
cause sneezing ; they possess a scent similar to lavender,—the Cachar name is quite local, and 
is probably given to it because of its fragrance. The true Nagdana is the Boswellia thurifera ; 
this plant is too small in stature to be available ag a silk tree, for which, in other respetts, its 
abundance peculiarly fits it. * 


“5, Monphui (Cachar name), known in Dacca as the Myna kata, a thorny, rapid-growing 
fruit tree, not indigenous, but found in great quantities self-sown about the villages; the 


_ * Lonce placed a female Atlas moth on a tree not selected on account of its being the food of the species, but” . 
simply the first that came to hand, some eggs happening to be on the tree, T found about 9 month after 9 fine 
brood of healthy worms on the tree, 
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fruit is somewhat smaller than an apple, but except in sag in has a good deal of resem- 
blance to that fruit; the fuitis eut up the natives intBlices, which are. threaded on 
string and hung up in their houses to s and dry; stature middling, 

8, Balos, a vapid-growing weed, which affects new clearances, the deep green of the leaf 
with the elongated delicate red leaf stallss, enable it to be easily recognised ; very common and 
of large stature, fed on also by A. Canmangt. nae 

“7, Koorkooree, one of the commonest of “jhoom” weeds; it invades and monopolizes 
large tracts of land; exclusively or very nearly so grows to a middling stature, and, where 
abundant, shades the ground completely; this tree is one of the most eligible for training the 
Atlas on. a 

“8, Lutki (Osbeckia), the common conspicuous pink-flowering plant; it scarcely grows 


large enough to train silk on, but the silk off it is very white. 
“9, Bon Chelita, so called probably from a resemblance in the grouping of the leawes 


to the Chelita; a large, hardy, rapid-growing tvee, sufficiently common for purposes of silg 
cultivation. 

“10. Kadam (Nauclea). A common large-leaved, rapid-growing trec, especially on new 
clearings, where it soon, if allowed to grow, overshades the land; well adapted as a nuyse for 
young tea or any delicate plants; the leaves become of great size when the plant is youegs 
especially on rich hill lands; as the tree grows larger, they diminish in size; occurs mostly on 
hill lands, seldom on alluvial. i 

S11. Chelita (Dillenia speciosa), a large-sized luxuriant tree, partial to alluvial lands 
which it may be found in clumps or groves; grows very well even in badly-drained soil Wa. 
with water about the roots; owmg to the large size of this tree, its growing in clusters and 
the large quantity and bushiness of its foliage, it is eminently adapted for training the Atlas 
Worm On. 

_ "12. Boidraj (Pedrelacen) ? a large-sized and very common tree in old forests. Atlas 
sill off this is very dark, This tree is very common in the Sylhet District, and occurs all the 
way down to Dacca. 

“18. ood, also a full-sized tree, may be known by its dark gyveen shiny leaves, and its 
bark, which is thicker than that of probably any other tree; this tree is also fed on by the 4. 
Canningt. 

“ Attaens Canningi trees,—Bosides the two before mentioned, which are fed on by this 
worm, ag well as by the Atlas, vz. the Balos and tho Lood, there are— 

“1, A small annual, apparontly an Amaranth, which would not be available for cultivation. 


2, The Honoor, a large-sized tree sufficiently common. On this tree I have in some 
sensons seen the worms so abundant naturally, as completely to strip it of foliage. I was 
unable to obtain a drawing of this tree. 


Moaga or Antheraea Assama trees, 


1, Looara or Booara,—This is one of the trees on which the Mooga is cultivated in 
Assam, where the tree is, I believe, called Aownla or Awla; its leaves are somewhat aromatic, 
and are almost yound, with thoir venation very much in relief. Great destruction of this 
tree takes place in Cachar for tea box wood; it might be turned to a more profitable use by 
rearing silk on. it; it is very common both on low and up lands. 

2, A laurel, having a considerable resemblance, both as regards shape, aroma and 
Hayour of the leaves, to the common cultivated bay; the foliage is, however, much largor and 
voarsor, limited in quantity, but growing to a large size. 

3, Phooair, s. p——-This tree, which is somewhat less common than the “ Soom,” here- 
alter to he mentioned, is nevertheless one on which the worm thrives very well; the leaves 
are aromatic, and in other respects it has a considerable resemblance to the laurels, and will 
probably bo found to belong to that family. 

“4, Cheng Phisol.—Thisis the Cachar name; in Assam it goes by the name of “ Soom,” 
which is stated by masters to be the Zetranthera lanciacfolia Lauracew. I have in Cachar 
met with two varieties, one more aromatic than the other; itis found in the shape of large 
trees in primitive forest, but is much more common, though of a Jess size in relinquished. 
Bengali and Kookeo* jhooms on hill land. This tree presents in Cachar, asin Assam, great 
facilities for rearing the worms, as where it does occur it is in considerable numbers together ; 
it is rapid-growing, soft-wooded, so as to make pruning easy, and when cutover, forms a fine 
bushy tree in a short time. 

“5, Kanta Hingra, (Castanea, s. p. ?)—This is an umbrageous tree, with plenty of dense 
foliage; the new growths area fine velvety red ; where the tree does occur, it generally may be 
found that there aro more in the neighbourhood ; four or five such trees well cultivated would 
oceupy one acre of ground advantageously, and properly tended would yield no small return 
of a fine silvery silk. The other oaks, of which there are many, deserve trial to ascertain 
whether any of the known silk-yielders will feed on them, as they seem a likely class of treés. 


Pn enn nme 


* Ibmay be montionod onoo for all that a “jhoom”,is a clearance made by either Kookeos, Nagas or 
Bongalees for purposes of oultivation, ° 
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“6. Butt (Fieus naioh here and there, and especially on the low lands, one of 
these trees either standing al Yr else in union wv another tree, may be found, its wide- 


spreading head coveting a great extent of groun§"I do not think vicious pruning would 
“ ongwer for this tree, the silk from which would Reve to be procured by climbing, or else by 
‘ causing the descent of the worms when about to spin, hg is contrived by the Assamese. 
«<7, Juki (dndrachne trifoliata) —This tree is called Ooriam in Lower Bengal, and may 
“be known by its triple serrated leaves, and its deep red short-grained wood, as has been men- 
tioned before. This tree possesses great vitality, and strikes readily from cuttings of what- 
ever size, and its general distribution on low lands makes it a very desirable tree, and one hy no 
means to be omitted in an out-door silk cultivation. . 


« Tusser and A. Frithis trees—The cocoons of these two species are very similar. 


; * The tusser occurs on 

'  _# «4, Ramdallah; this occurs in great numbers on deserted jhoom lands or old clearings : 
tts appearance is very peculiar, owing to its fronds being upwards of six feet in length and all 
radiating from the main stem. TI have also found on this tree cocoons resembling those of the 
mulberry worms, but never could procure the moth. 


2, Boice, Baer of Bengal (Zizyphus Jujuba), not indigenous, nor to be found in the 
jungles except in the vicinity of Kookee jhooms; abundant near the villages, where a large 
amount of silk might be procured off them, if the villages were supplied with seed, and the 
demand for cocoons was steady. : 

° “8, Iegjol, a swamp tree, occurring in greati numbers along the bases of hills, and in the 

Wimpy low lands which intervene. Whether would be worth while to embrace these trees 
in a system of culture remains for experiment to decide ; but I do not think the obstacles pre- 
sented by the swampy ground to communication between the trees are insuperable. There is 
one advantips, viz., that the water in which the trees stand would keep away some depredators, 
such as lizards and owls. ; 

“ 4 Prithit feeds on—~ 

“4, Phooair, &, p.—A common jungle as well as village tree, being probably sown from 
wild seed by the villagers for the sake of its oval sour fruit, the leaves become a bright red. 
before they fall; common, and of pretty large stature. 

 Cucula trifenestrata.—Lhis hardy and abundant worm produces a silk, brilliant in appear- 
ance, but which can only be carded; we have found large quantities of its cocoons on several 
trees, but at present only remember— 

“5, The Dolijam, or common indigenous tea ; 

“6, The Luckiam or wild mango, an abundant tree, and one growing to a large size ; 


«7, Tho Am Jhowa or black varnish treo; the one the foliage of which resembles that 
of the mango, The cucula silk is used in Assam for adulterating Evia, owing to the abundance 
in which it 1s proourable in the forest. 


“ Having thus pointed out a number of the trees which might be used for silk training, 
which number, I am convinced, might be greatly increased by further observation and exper'i- 
ment, it remains to point out a few of the advantages possessed by the cultivation of silk on 
full-grown trees over that of tea, coffee, or any other plant, even supposing the produce of each 
per acre to be of equal value—1sz, then, in silk, that first and most heats preparation of the 
Jand which is necessary in all other cultivation preparatory to putting in the seed or plants is 
dispensed with; 2ad/y, with other plants than those ready grown in the forest there is for one, 
two, three years and even more, a constant struggle against the weeds, and should these, owing 
to failure of labour or other unforeseen circumstances, which in practice do frequently ocemr, 
gain the mastery for any long time, the whole of the previous operations are rendered null; but 
in silk the trees have already, and while in the forest, grown to such a hoight as to be out‘ol the 
reach of the smothering influence of weeds, so that these gaining the mastery, though it might 
for a time affect the yield of leaf, would not produce actual death. If a silk plantation should 
even be forsaken and ran up to jungle, the trees would survive, and it might again be resumed. 
3rdly.—In silk, weeding and other operations are rendered less expensive, because they require 
to be less frequently repeated, owing to the overshaded state of the land. 4¢//y.—Whilst tea 
takes four years, and coffee five, to reach their prime, up to which time capital lies in the ground, 

owsilk ixee is capable of producing as much the first or at any rate the second year as at any 
subsequent time. 572/y—Not only in cultivation would the labour required in silk be less, but 
also in subsequent processes, and reeling, &c., employments, requiring no gyeat effort but con- 
stant attention; are suitable to the nature of the Bengali; numbers of men, boys and women, 
would also attend a silk filature who could not be induced to attend a tea or coffee plantation. 


T have thus pointed out as clearly as my limits would allow the advantages pogsessed b 
a system of silk cultivation by wild worms over that by domesticated worms Sands ale sie 
any system in which tt is necessary first 1o remove the original forest and then to wait for a 
long period for the returns, : < 


T do not pretend to have indicated the exact course to be pursued in practice, being toa 
well aware of the difficulties to be encountered, which, sathoust tnforeseat, invanahly ml 4° 
themselves in carrying out any scheme, particularly of an agricultural nature. I shal’ b 
satisfied if I have convinced such as are capable of taking an interest in the subject of the 
feasibility of the project; and that in the carrying out the details there are no obstacles which 
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fe insurmountable, with sufficient capital, patience, and—whaf is especially needed for the 
successful conducting of sericulture—intelligence. ' 

Tt is not to be excepted that mer 3 will risk capital in a path of speculation so per- 
fectly "new and untrodden as this, It is fhe function of Government to lead the way and show 
what can be done for the encouragemenf of future capitalists; this it has not been slow in 
doing in the case of tea and of cin¢hona, and the results speak for themselves; it is to be 
hoped, in a new branch of agriculture so promising as this, its encouragement will not be want- 
ing, A lakh of rupees Jaid out in carrying out the experiment on a proper footing would’ 
be no great expenditure even if it should turn out fruitless. Considering the great results 
at stake, let: Government address itself to procuring and perpetuating all the different species 
of wild silk-worms by ‘meatea€ an establishment as in pisciculture ; let it also strive to increase 
the list of trees that ave and may be made available ; let it aleo publish its resultg, and specula~ 
tors will not be long in coming forward, by whose agency Eastern Bengal may yet become a 
great silk, as it is becoming now a great tea, producing country.” 
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